m.^>J=f ^:--,- : • ■ /■;. 









.•,V'^ .- 



^};jvA^^,.- ^• 






SYSTEM 



ov 



PRACTICAL MEDICINE 



COMPRISED IN 



A SERIES OF ORIGINAL DISSERTATIONS. 



ARRANGED AND EDITED BY 



ALEXANDER TWEEDIE, M.D. F.R.S., 

» « I 

FELLOW OF THE ROVAL COLLEGE OF PHYSICIANS, PHYSICIAN TO THK LONDON FEVER HOSPITAL AND 
TO THE FOUNDLING HOSPITAL, ETC. 



WITH NOTES AND ADDITIONS, 



W. W. G E R H A R D, M. D., 

LECIORER ON CLINICAL MEDICINE TO THE DNIVERSITT OP PENNSYLVANIA, PHYSICIAN TO THE PHlLAOeLFHIA 

HOSPITAL, 8L0CKLEY, ETC. 



THE SECOND AMERICAN EDITION. 



IN THREE VOLUM 



VOL. II. 




PHILADELPHIA : 

LEA & BLANCHARD. 



1842. 



Entered according to Act of Congress, in the year 1842, by LEA &- BLANCHARD, in 
the Clerk's Office of the District Court of the EastM-n District of Pennsylvania. 



WB 



GRIGGS & CO., PRINTERS. 



J 



NERVOUS DISEASES, 



(continued.) 



ORGANS OF RESPIRATION, 



CIRCULATION, 



ARTERIES. 



CONTENTS OF VOLUME SECOND- 



NERVOUS DISEASES— Continued. 

SPINAL IRRITATION. {Dr. Bennet.) 

Explanation df the term spinal irritation.— Various anomalous symptoms. — Predisposing 
causes. — Exciting causes. — Nature. — Diagnosis. — Prognosis. — Duration. — Treatment. 

Page 17 

SPINAL MENINGITIS. {Dr. Bennet.) 

Definition. — Symptoms — of the acute Form — of the chronic Form.^-Causes. — Anatomical 
Characters.— Nature. — Diagnosis. — Prognosis. — Treatment, ... 22 

MYELITIS, OR INFLAMMATION OF THE SPINAL CORD. 

{Dr. Bennei.) 

Definition. — Symptoms of acute Myelitis — of chronic Myelitis. — Causes. — Anatomical Cha- 
racters. — Nature. — Diagnosis. — Prognosis.^Treatment, . . • - 26 

HYDRORACHIS. {Dr. Bennet.) 

Definition. — Congenital Hydrorachis. — Hydrorachis developed after Birth. — Causes. — Ana- 
tomical Characters. — Nature. — Diagnosis. — Prognosis. — Treatment, . . 21 

SPINAL APOPLEXY. {Dr. Bennet.) 

Symptoms. — Causes. — Anatomical Characters. — Nature. — Diagnosis. — Prognosis. — Treat- 
ment, ..--.-.-..37 

CHOREA. {Dr. TheopMlus Thomson.) 

Characteristic Symptoms. — Analogous Affections. — Anatomical Characters. — Nature. — 
Causes. — Diagnosis. — 'Prognosis. — Treatment, ..... 39 

HYSTERIA. {Dr. Theophilus Thonison.) 

General Observations. — Division into three Forms — regular— irregular — complicated. — Diag- 
nosis. — Prognosis. — Causes. — Nature.— Curative Treatment. — Moral Management and pre- 
ventive Treatment, .....--• 51 

Vol. II.— .2 



VI CONTENTS. 



TETANUS. , {Dr. Bennett.) 

Explanation of the term Tetanus and its Varieties,— Trismus.— Opistiiotonos.— Emprostho- 
tonos.—Pleurosthotonos.— Trismus Nascentium.— General and local.— Acute and chronic— 
Idiopathic and symptomatic— Continued and periodic— Premonitory Symptoms of Tc 
tanus.— Symptoms of the Paroxysm of Trismus— of Opisthotonos— of Emprosthotonos— of 
Pleurosthotonos,— Chronic Forms of Tetanus.— Predisposing Causes.— Exciting Causes.— 
Anatomical Characters.— Nature. — Diagnosis. — Prognosis. — Treatment, - - 67 

HYDROPHOBIA. [Dr. Bennet.) 

Definition.— Premonitory Symptoms.— Symptoms of the Attack. — Various Modifications 
observed in the Symptoms in the Human Subject, — Symptoms of Rabies in the Dog. — 
Predisposing Causes. — Exciting Causes, — Nature. — Anatomical Characters. — Diagnosis. — 
Prognosis./ — Prophylactic or preventive Treatment. — Curative Treatment, - 83 

NEURALGIA. {Dr. Theophilus Thomson.) 

Definition. — Symptoms. — Varieties. — Diagnosis. — Causes. — Nature. — Treatment, • 99 

PARALYSIS. {Dr. Bennett.) 

Explanation of the term. — Varieties and Distinctions. — Symptoms. — Mode of Accession. — 
Description of the various Forms and Varieties of Paralysis. — General Paralysis, — Hemi- 
plegia, — Paraplegia. — Various Forms of local Paralysis,— Paralysis of particular Muscles. — 
Strabismus. — Ptosis and Lagophthalmia. — Aphonia. — Paralysis of the Face. — Paralysis of 
a Limb, or particular Muscles of a Limb. — Paralysis of Sensibility, — Amaurosis. — Copho. 
sis. — Anosmia. — Ageustia, — Anaesthesia. — Paralysis of Motion. — Paralysis of the Insane. — 
Paralysis from metallic Poison. — Mercurial Palsy.^ — Lead Palsy, — Paralysis Agitans. — 
Causes of Paralysis, — Anatomical Characters, — Nature. — Crossed Effect from Lesions 
above the Medulla Oblongata, — Direct Effect from Lesions below, — Diagnosis. — Seat of 
the Lesion. — Nature of the Lesion. — Prognosis. — Treatment, - - - m 

BARRIERS. {Dr. Bennett.) 

Symptoms, — Causes. — Morbid Anatomy. — Diagnosis. — Treatment, - . . 131 

INFLAMMATION OF THE EYE. {Dr. Taylor.) 

General remarks on ophthalmic inflammations and their classification, — I, Inflaramation of 

the conjunctiva. — (a) Catarrhal ophthalmia — symptoms — causes — diagnosis treatment. 

(b) Purulent ophthalmia of infants — symptoms — causes — treatment.— Of adults symp- 
toms — causes — treatment. — (c) Gonorrhoeal ophthalmia — symptoms — causes treatment 

(d) Strumous ophthalmia— characteristic symptoms — causes — treatment. (e) Variolous 

ophthalmia— symptoms and treatment.- (f) Morbillousand scarlatinous ophthalmia— symp. 

toms and treatment.— (g) Erysipelatous ophthalmia,— II. Inflammation of the sclerotica 

symptoms and treatment. — (a) Catarrho-rhcumatic ophthalmia — symptoms, causes and 

treatment. — III. Inflammation of the cornea — symptoms, causes, and treatment, IV T 

flammation of the iris. — (a) Acute idiopathic iritis — symptoms— causes — diagnosis treat- 
ment — varieties. — (b) Syphilitic iritis — symptoms, diagnosis, and treatment. (c) Rheu 

matic iritis — diagnostic symptoms and treatment. — (d) Arthritic iritis — symptoms cause 
and treatment. — (e) Strumous iritis — characters and treatment. — V, Inflammation of fl 

retina — symptoms of tlie acute — of the chronic — causes — diagnosis — treatment, VI T 

flammation of the choroid — characteristic symptoms, causes, and treatment VII. Inflam 

motion of the lining membrane of Ihe aqueous chamber, and of the lens and its ca 
«"'^' 133 



CONTENTS. VII 



AMAUROSIS. (^Dr. Taylor.) 

Definition. — Idiopathic, and symptomatic. — Symptoms. — Causes. — Diagnosis. — Prognosis, — 
Treatment, --...-.... 170 



INFLAMMATION OF THE EAR, OR OTTITIS. {Dr. Bennet.) 

Definition of otitis and otorrhoea, — Acute and chronic otitis. — Symptoms of acute external 
otitis — of acute internal otitis — of chronic otitis or otorrhoea. — Causes. — Anatomical cha- 
racters — Diagnosis. — Prognosis. — Treatment of acute external otitis — of acute internal 
otitis — of chronic otitis, - - . ..... 178 



DISEASES OF THE ORGANS OF RESPIRATION. 

ON THE DIAGNOSIS OF DISEASES OF THE LUNGS. {Dr. Williams.) 

General observations. — I. Examination of the chest through its physical properties — by sight 
and touch — by mensuration — by its sounds — by percussion. — Sounds of the respiration. — 
Rhonchi. — Sounds of the voice. — Mode of employing auscultation, — Comparative advan- 
tages of immediate and mediate auscultation. — Principles and construction of the stetiio. 
scope. — II. Examination of the chest through the vital properties or functions of its organs". 
— Analysis of the general symptoms. — Dyspnoea. — Cough. — Expectoration. — Pain. — Symp- 
toms connected with the circulation. — Analysis of the pulse. — Symptoms from the venous 
and capillary circulation. — Of the symptomatic fever. — Respective value of the physical 
signs, and general symptoms, ....... 195 

LARYNGITIS. {Dr. Williams.) 

General observations. — Two forms of laryngitis — the Acute and the Chronic. — Symptoms of 
the acute.— Anatomical characters. — Diagnosis. — Causes. — Prognosis. — Treatment. — 
Chronic Laryngitis — its symptoms. — Anatomical characters. — Diagnosis. — Causes. — Prog- 
nosis. — Treatment, .-.---••- 235 

TRACHEITIS, OR CROUR (Dr. Williams.) 

Symptoms of its various forms. — Anatomical characters. — Nature, — Diagnosis, — Causes. — 
Prognosis. — Treatment, ....-.-- 247 

LARYNGISMUS STRIDULUS. (Dr. WiUiams.) 

History and causes. — Nature. — Diagnosis. — Prognosis. — Treatment, - - 256 

NERVOUS AFFECTIONS OF THE LARYNX, 

IN THE ADULT, p. 259. {Dr. Williams.) 

ACUTE CATARRH. {Dr. Williams.) 

General observations on catarrhal inflammations. — Symptoms of Acute Catarrh. — Coryza. — 
Mild Bronchitis. — Physical signs, — Causes. — Treatment, . • - - 26] 



viii 



CONTENTS. 



BflONCHITIS. {Dr. WUliams.) 

Acute bronchitis,— Sthenic and asthenic forms.— Symptoms.— Physical signs,— Infantile 
bronchitis.— Causes.— Symptomaliu bronchitis.— Anatomical characters.- Diagnosis.— 
Prognosis.— Treatment of the sthenic and asthenic forms— of infantile bronchitis— of the 
. various forms of symptomatic bronchitis.— Chronic bronchitis.— General observations on 
chronic iijflammation.of the air-passages.—Characteristic symptoms of chronic bronchitis.— 
Causes.- Anatomical characters.— Prognosis.— Treatment of chronjc bronchitis.— Diet and 
regimen, ..-------•'' 

BRONCHORRHCEA. {Dr. VPiUiams.) 

Symptoms, general and physical. — Causes. — Hay-asthraa. — Anatomical characters. — Prog- 
nosis. — Treatment, -•-----■ ^79 

BRONCHIAL CONGESTION. {Dr. WUliams.) 

Its 8yii)ptoms and physical signs. — Causes. — Anatomical chaxacter. — Prognosis. — Treat- 
ment, .--..- ..... 282 

SPASMODIC ASTHMA. {Dr. muiams.) 

Character and history. — ^Causes. — Diagnosis. — Prognosis. — Trefttpjent.-— Atonic or paralytic 
dyspnoea and its treatment, ....... 284 



HOOPING COUGH. {Dr. miliams.) 

Symptoms — Division into three stages.— Varieties and complications. — ^^Causes. — Anatomical 
characters. — Naturc.^Diagnosis. — Prognosis. — Treatment, - . . 289 



STRUCTURAL LESIONS OF THE AIR-TUBES. (D.r. WlUiams.) 

Hypertrophy and induration. — Dilatation, Contraction, and Obliteration.— Ulceration.-r-Tu- 
mours, ..--...... 297 

PLEURISY. (Z);.. jnmams.) 

Definition. — Pathological history, symptoms, and signs of acute pleurisy. — Symptoms and 
signs of the decline of acute pleurisy. — Chronic Pleurisy. — General symptoms, Patho- 
logy. — Signs of absorption of the effusion. — Empyema — its symptoms, signs, and modes 
of termination. — Causes of pleurisy. — Diagnosis. — Prognosis. — Treatment of acute and 
chronic pleurisy, and of empyema, ••-•-. qqq 

PNEUMOTHORAX. (Or. UlUiams,^ 

McfleH I" wjiicl) it mn.y nrisn. Physical signs. — Prognosis.— Treatment, - . ogj. 



PLEURODYNIA. [Dr. mUiams.) 

Nature and characteristic symptoms of the various liinds of pain in the chest, and their treat 

m*^"'. 330 



CON'TrNTS. iX 



PNEUMONIA. [Dr. WiUiams.) 

General symptoms of acute pneumonia. — Anatomical characters. — Sanguineous congestion. — 
Red hepatisation. — Suppuration, or yellow hepatisation. — Gangrene. — Physical signs, — In- 
dications by physical signs of the situation, extent, and stage of pneumonia. — Varieties and 
complications. — Typhoid pneumonia, — Complication with bronchitis — with pleurisy, con- 
stituting pleuro-pneumonia — with phthisis — with the various forms of fever, — Pneumonia 
and purulent deposites in the lungs after injuries and surgical operations, — Diagnosis, — Prog- 
nosis, — Causes. — Treatment of the first stage — of the second stage — of the third stage. — 
Application of the treatment to particular cases, — Of chronic pneumonia — its anatomical 
characters, symptoms, and treatment, ...... 332 



PNEUMONIA OF CHILDREN, p. 352. {American Editor.) 
GANGRENE OF THE LUNGS, p. 3.53. {American EdUor.) 

PULMONARY (EDEMA. {Dr. WiUiams.) 

Anatomifal characters. — Causes. — Symptoms and physical signs. — Treatment, - 355 

DILATATION OF THE AIR-CELLS, 
OR PULMONARY EMPHYSEMA. {Dr. Williams.) 

Anatomical characters. — Causes and nature. — Symptoms, — Physical signs, — Prognosis, — 
Treatment, — Interlobular emphysema. — Nature and supposed physical signs, - 356 

TUBERCULOUS DISEASE OF THE LUNG, 

OR PULMONARY CONSUMPTION. {Dr. WiUiams.) 

General characters. — Anatomical characters. — Pathology of pulmonary tubercles. — Symptoms 
of the first — second — and third stage. — Physical signs — of the first — second — and third 
stage. — Complications, — Varieties, — Acute — Chronic, — Origin and causes, — Diagnosis. — 
Prognosis. — Treatment. — Prevention of tubercular disease, - - • 361 

MALIGNANT GROWTHS IN THE LUNGS. {Dr. Williams.) 
Encephaloid disease of the lung. — Scirrhus. — Melanosis and spurious Melanosis, - 398 

DISEASES OF THE BRONCHIAL GLANDS, p. 400. (Dr. Uilliams.) 

INFLUENZA. {Dr. Theophilus Thomson.) 

Nomenclature. — Description. — History of the principal visitations. — Diagnosis, — Nature of 
the disease. — Source of the epidemic. — Treatment, - . - - . 401 

ASPHYXIA. {Dr. Carpenter.) 

Preliminary observations. — Causes. — Phenomena, — Anatomical characters. — Nature. — Treat- 
ment. — Strangulation. — Anatomical characters. — Treatment. — Submersion. — Anatomical 
characters, — Treatment, ........ 414 



CONTENTS. 



DISEASES OF THE ORGANS OF CIRCULATION. 

DISEASES OF THE HEART. {Dr. Joy.) 

Preliminary observations. — Anatomy of the heart — its site. — Relation of the lungs to the 
lieart. — Structure. — Weight and measurement. — Motions. — Natural sounds. — Morbid 
sounds. — Disordered molions. — Arterial and venous pulse. — General observations on dis- 
cases of the heart. — Importance of accurate discrimination. — Means of diagnosis by local 
or physical signs and by general symptoms. — Causes. — Prognosis. — General view of their 
treatment, .------.-. 451 

NERVOUS PALPITATION. {Dr. Joy.) 

Idiopathic and Sympathetic. — Causes. — Diagnosis. — Treatment, . • - 489 

SYNCOPE. {Dr. Joy.) 

Symptoms. — Causes. — Effects of the injection of air into the veins. — Diagnosis, — Treatment 
of syncope founded on its various causes, ...... 495 

ANGINA PECTORIS. {Dr. Joy.) 

Symptoms. — Seat and nature. — Complications. — Diagnosis. — Treatment, • - 503 

NEURALGIA OF THE HEART. {Dr. Joy.) 

Symptoms. — Nature. — Treatment, -----.. 510 

PERICARDITIS, {Dr. Joy.) 

OR INFLAMMATION OP THE EXTERNAL MEMBRANE OF THE HEART. 

Anatomical characters. — Symptoms. — Physical signs. — Frequency. — Chronic Pericarditis. 

Duration. — Complications. — Prognosis. — Diagnosis. — Causes. — Treatment, . 511 

ENDOCARDITIS, {Dr. Joy.) 

OR INFLAMMATION OF THE INTERNAL MEMBRANE OF THE HEART. 
Anatomical characters — in the acute stage — in the chronic, including diseases of the valvks 
AND oRiFrcEs.— Symptoms and physical signs of acute endocarditis— of chronic endocar- 

ditis, and disease of the valves and orifices. — Causes. — Complications, Duration. Pros-- 

nosis, — Endocarditis of children. — Treatment, . • . . _ con 

CARDITIS, {T)r. Joy.) 

OR INFLAMMATION OF THE MUSCULAR SUBSTANCE OF THE HEART. 

Infrequency of the disease. — Authenticated cases.— Anatomical characters,— Symptoms 

Causes and treatment, •---•.. ^ -4 j 

HYPERTROPHY OF THE HEART. {Dr. Joy.) 

Nature and Causes. — Forms. — Anatomical characters, — Physical signs. — General symptoms 

Complications and secondary affections. — Supposed causes of each form of Hypertrophy — 
Duration and prognosif. — Treatment, ...... g.g 



7a 



DILATATION OF THE HEART. (Dr. Joy.) 

Nature and mode of production. — Anatomical characters. — Pliysical signs. — General symp- 
toms.— Diagnosis. — Treatment, ....-.- 561 

PARTIAL DILATATION, OR 
REAL ANEURISM OF THE HEART, (Dr. Joy.) 

Aneurism peculiar to the left side of the heart. — Aneurism of the left ventricle, its causes, 
symptoms, physical diagnosis, prognosis, and treatment. — Aneurism of the left auricle. — 
Aneurism of the valves, ........ 566 

ATROPHY OF THE HEART, p. 569. {Dr. Joy.) 

CHANGES IN THE CONSISTENCE AND COLOUR OF THE HEART, 
MORBID EFFUSIONS INTO ITS SUBSTANCE, AND NEW FORMA- 
TIONS. {Dr. Joy.) 

Induration. Softening. — (Edema. — Hsemorrhagic effusion. — Purulent deposites. — Ossification 
of its vessels. — Surcharge of fat. — Tubercle, fungus haematodes, or cncephaloid cancer. — 
Scirrhus. — Tumours. — Serous cysts. — Hydatids. — Cartaliginous and bony deposites, 570 

RUPTURE OF THE HEART. {Dr. Joy.) 

Causes. — Frequency in respect of the different cavities of the heart. — Seats of this lesion. — 
Symptoms and treatment. — Rupture of the valves of the heart. — Wounds of the heart, and 
their treatment, .....•..- 576 

POLYPOUS CONCRETIONS OF THE HEART. {Dr. Joy.) 

Origin and mode of formation. — Anatomical characters. — Symptoms. — Prognosis. — Prophy- 
lactic treatment, • - ....--- 579 

HYDROPERICARDIUM. {Dr. Joy.) 

Causes. — Symptoms, — Treatment, .--.--. 582 

SECONDARY EFFUSIONS INTO THE 

PERICARDIUM, p. 584. {Dr. Joy.) 

PNEUMO-PERICARDIUM" 
AND HYDROPNEUMO-PERICARDIUM, p. 585. {Dr. Joy.) 

DISPLACEMENT OF THE HEART, p. 585. {Dr. Joy.) 

HERNIA OF THE HEART, p. 587. {Dr. Joy.) 

MALFORMATIONS OF THE HEART. 
CONGENITAL MALFORMATIONS. {Dr. Joy.) 

Transposition of the heart.— Acardia.—Bicardia, . • • • 588 



Xll CONTENTS. 



PRETERNATURAL COMMUNICATION BETWEEN THE TWO SIDES 

OF THE HEART. {Dr. Joy.) 

Forms of preternatural communication between the two sides of the heart. — Cyanosis. 
Symptoms of this lesion. — Progress. — Treatment, . - • ■ - ^°° 



DISEASES OF ARTERIES. 

FUNCTIONAL DISEASES OF ARTERIES. {Dr. Joy.) 

Functional disorder of the aorta and arteries arising from it. — Neuralgia. — Inordinate pulea- 
tion. — Treatment, •...-.--- 593 



ARTERITIS, OR INFLAMMATION OF ARTERIES. {Dr. Joy.) 

Anatomical characters and effects of arteritis. — Predisposing causes. — Exciting causes. — 
Symptoms. — Treatment of arteritis and its consequences, - . - - 596 

ANEURISM OF THE AORTA. {Dr. Joy.) 

Varieties — true — false — mixed — hernial. — Comparative frequency in the sexes. — Predisposing 
causes. — Symptoms of aneurism of the aorta and effects on contiguous structures. — Spon- 
taneous cure. — Aneurism of the thoracic aorta, — Aneurism of the pulmonary artery. — 
Aneurism of the abdominal aorta. — Treatment of aortic aneurism, - - 602 



DISEASES OF VEINS. {Dr. Joy.) 

General observations on diseases of the veins and their functional derangement, - 617 

PHLEBITIS, OR INFLAMMATION OF VEINS. {Dr. Joy.) 

Anatomical characters. — Secondary purulent deposites in organs. — Secondary organic inflam- 
mations and symptomatic fever. — Causes. — Phlegmasia alba dolens. — Treatment of phle- 
bitis and phlegmasia dolens, •'...... gj^g 

VARICOSE VEINS. {Dr. Joy.) 

Causes, effects, and treatment, - ----.. 534 

MISCELLANEOUS AFFECTIONS OF THE VEINS. {Dr. Joy.) 

Spontaneous perforation and laceration of the veins and of their valves, Obliteration of Iheir 

cavity.— Calcareous deposites. — Phlebolites.— Fatty tumours. — Gaseous effusions 626 



( 17 ) 



SPINAL IRRITATION. 

Explanation of tlic term spinal irritution. — Various anomalous symptoms. — Predisposing 
causes. — Exciting causes. — Nature. — Diagnosis, — Prognosis. — Duration. — Treatment. 

This term has been used to designate an affection usually characterized by pain 
in the back, either induced or increased by pressure of the spinous processes of 
the vertebrae, accompanied by neuralgic and hysteric symptoms of a nature so 
variable as to simulate almost every form of disease to which the body is liable. 
Spinal irritation ought to be considered rather as an effect of disease, than as a 
malady sui generic, but as the subject is of the highest practical importance, it 
is proper to direct attention to it by giving a detail of its phenomena in this 
place. 

Various forms of this affection have been described in cases of neuralgia, and 
termed thoracic, epigastric, or intestinal , accoidingto the locality of the pain,i, , 
practical writers, especially Nicod [No7iv. Journ. de Meil. Chir. et Pharm. torn, 
iii. p. 247., 1818,) Teale [On Neuralgic Diseases,) and Brown {Gins. Med. 
Joiirn., 1828.) They have been described in connexion Avith hysteria by Tate 
( Treatise on Hysteria.) The disorder has been called spinal irritation by Par- 
rish [Jimer. Journ. of the Med. Sciences, 1832,) Darwell {Midland Med. and 
Surg. Rep. 1829,) Griffin {On Functional Jiffections of the Spinal Cord, 8fc.,) 
Entz {Rust^s Magazin fur die Gesammelte Heilkunde, 1836,) and OUivier 
{Sur la Moelle^ Epiniire, 3d edit.) The term spinal irritation, although objec- 
tionable in many points of view, has been generally received, and is therefore re- 
tained in this place. 

Symptoms. — When it is remembered that the spinal cord furnishes directly or 
indirectly nerves to every organ in the body, the numerous symptoms which may 
be produced by the increased, diminished, or perverted functions of one or more 
of these may be readily imagined. Hence the phenomena this affection presents 
differ according to the extent, seat, and intensity of this irritation, and are so 
greatly diversified as to prevent the possibility of giving a description which 
would be applicable even to the majority of cases. The only means we can 
think of for conveying a general idea of this disorder, is by referring to the dif- 
ferent forms of hysteria, neuralgia, and chronic rheumatism. A combination of 
the symptoms occasionally presented by all three, constitutes spinal irritation. 

The only constant symptom is more or less pain on pressing the spinous pro- 
cesses of the vertebra). It may be confined to one spot, or be more or less dif- 
fused over the spinal column, pointing out the extent of the spinal irritation. In 
many cases the patient is unconscious of any thing wrong in the back, often 
denies the existence of pain in that situation, and refers all the uneasiness to the 
ultimate distribution of the nerves arising from the part. Sometimes there is a 
dull constant pain, which is overlooked, and thought to be wholly unconnected 
with the local complaint. When pressure, however, is made on the affected part, 
the pain in the back is increased, and not unfrequently the patient starts as if an 
electric shock had been received, or falls into a state of syncope. The seat of 
pain generally corresponds with the origin of the nerves ramifying on the organs, 
or portion of the surface complained of, although in some instances, as stated by 

Vol. II.— 3 



18 SPINAL IRRITATION, {Syniploms.) 

Griffin, the morbid changes in the cord appear somewhat more extensive than 
the external tenderness. The local pain is often produced or increased by limng 
heavy weights, or twisting the body, and has often been excited by jerks or 
slight concussions when walking.* 

In conjunction with the spinal tenderness there may be neuralgic pains, more 
or less diffuse, over different parts of the surface, diminished sensibility, convul- 
sions or paralysis; and as the functions of the different viscera and organs of the 
body are often impaired, various diseases are simulated. Thus women suffer 
neuralgic pains sometimes in the right, but more commonly on the left side, 
beneath the mamma; sometimes, again, the breast itself is more especially af- 
fected, constituting the irritable mamma of Sir A. Cooper. In other cases there 
is a feeling of numbness, as pointed out by Dr. Brown of Glasgow, or of con- 
striction round the thorax, as if a walnut or other hard substance were pressed 
within a tight belt. Occasionally the affection commences with pain in the occi- 
put, and rheumatic sensations in the neck and shoulders, several cases of which 
are given by Mr. Teale of Leeds. At other times, instead of neuralgic pains, 
there is a sense of numbness in the hands or feet, extending more or less over the 
extremities. We have seen a case where the only symptom was excessive cold- 
ness in the hands and fingers, that often amounted to actual pain, and prevented 
the individual from sewing, and carrying on her usual employments. If the 
spinal irritation be more severe, the internal organs participate, and the symptoms 
produced vary according to the portion of the cord that is affected. 

When the spinal tenderness is confined to the cervical portion, there may be 
headach; loss of voice; neuralgic pains in the face and gums; trismus; various 
disorders of vision, as ocular spectra, muscse volantes, night blindness, &c.; 
more or less deafness, or confused sounds in the ears; diminished or perverted 
sensation of taste and smell; dysphagia; paralysis of the tongue; sickness; vomiting; 
loss of appetite, inordinate hunger or thirst; pain at the stomach; pyrosis; diffi- 
cult breathing, cough, irregularity of the pulse; palpitations; disposition to 
syncope; paralysis of one or both arms, sometimes confined to the fingers, hands, 
arms, or shouldefs; increased sensibility or numbness in those situations; 
pricking, formication, &c. Although these symptoms may have coincided at 
different times with cervical tenderness, it is evident that many of them, more 
particularly such as affect the special senses, arise from irritation of the cranial 
portion of the cord. When vertigo or delirium is present in such cases, it is 
probable that the brain itself is more or less affected. When the irritation is in 
the dorsal region, the palpitations of the heart and dyspnoea are more marked; 
there is sometimes dry cough; pleurodynia; pain under the clavicles, in the 
shoulders and superior extremities; sense of constriction in the thorax, often like 
a tight band; neuralgic pains in the side; diminished sensibilitv in the breast 
and epigastrium; more or less derangement in the digestive organs, &c. When 
it is situated in the lumbar portion, the symptoms are, pain in "the parietes of the 
abdomen, hypogastrium, loins, and genito-urinary apparatus; symptoms resem- 
bling gravel in the kidneys, ureters, or bladder; irritable uterus; cramps and 
increased sensibility, or palsy more or less complete in the inferior extremities. 

When the spinal irritation is more diffused, there is an admixture or combina- 
tion of the above symptoms. Hence the occasional difficulty experienced in 

» The pain is nvt always present ; at least not in all cases in which applications to the spinous 
processes of vertebrae, nearly corresponding with the organs which are the seat of functional 
disorder or of neuralgic pains, are more beneficial than any other treatment. This is often the 
case with neuralgic pains near the left nipple, whether they occur in children or in adults and 
with some forms of dyspepsia. These neuralgic pains in males frequently follow intermit- 
tent fever. The success of the applications is, however, much less certain in these cases 
than in those in which the vcrtebrte are tender on pressure ; in the latter case immediate 
benefit may confidently be expected from cupping or leeching on the tender part of the soin 
and as the soreness disappears the corresponding organs are generally relieved. q ' 



SPINAL IRRITATION, [Cuuscs, Xaturc.) 19 

tracing the various undefined symptoms to their true source. Cases of angina 
pectoris, asthma, different forms of neuralgia and hysteria, spasmodic croup, 
convulsions, hydrophobia, epilepsy, tetanus, chorea, paralysis, spasmodic colic, 
diarrhoea, cholera, irritable bladder, <fec., are recorded by Griffin, all of which 
have been connected with the spinal irritation, and disappeared on its departure. 
It often happens that the spinal tenderness shifts its position, when the other 
symptoms change also. A remarkable case is detailed by Griffin of a young 
lady, in whom the symptoms successively assumed the appearances of organic 
lesion of the lungs, heart, and abdominal viscera, together with an endless variety 
of other complaints of a neuralgic, asthmatic, epileptic, cataleptic, and para- 
lytic nature. Indeed the singular changes, the disease undergoes, render it im- 
possible to obtain a perfect knowledge of its numerous forms, without studying 
in detail the extraordinary cases which have been recorded of it. 

Causes. Women are much more predisposed to this complaint than men, 
and young girls more than married women. Of 248 cases given by Griffin, 26 
were males, 49 married women, and 73 girls. In a table of 154 cases (given 
in the same work,) we have determined that one occurred at the age of 4 years, 
that there were 7 between the age of 10 and 15; 18 between 15 and 20; 31 be- 
tween 20 and 25; 15 between 25 and 30; 17 between 30 and 35; 18 between 35 
and 40; 14 between 40 and 45; 12 between 45 and 50; 7 between 50 and 55; 3 
between 55 and 60; 5 between 60 and 65; and 6 whose ages are not recorded. 

This disorder, therefore, is most frequent between the ages of fifteen and 
fifty — the menstrual period of women. Spinal irritation has been observed in 
every habit and constitution — in the full and plethoric, as well as in those who 
are spare and delicate. In almost all, however, who have been afl^ected, some- 
what of the nervous temperament has been remarked, or at all events a peculiar 
excitability of the system. The most common exciling causes are uterine dis- 
order; exposure to cold and moisture; dyspepsia, worms, and other sources of 
irritation in the alimentary canal; affections of the liver, mental emotions; 
erysipelatous, rheumatic and eruptive fevers; local injuries, &c. 

Nature. As spinal irritation uncomplicated with other disease rarely termi- 
nates fatally, the exact anatomical characters of this affection are unknown. There 
can be little doubt, however, that in the majority of cases the symptoms are 
referrible to a state of congestion of the spinal cord or its investing membranes. 
Ludwig and J. P. Frank have alluded to the effects of spinal congestion, and the 
anatomical circumstances which favour its occurrence. The latter, in particular, 
has pointed out the absence of valves in the spinal vessels,'together with their 
peculiar distribution on the surface of the cord. Their anatomical structure and 
arrangement render them peculiarly liable to congestion, as the venous blood must 
ascend in opposition to gravity. They are also equally pressed on by the cere- 
bro-spinal fluid in a state of health, and any cause which tends to increase or 
diminish its normal quantity, may readily be conceived to produce venous con- 
gestion. Hence derangements in the menstrual functions, and the various 
causes which have been mentioned, frequendy occasion dorsal and lumbar pains, 
with other symptoms of spinal irritation. The vessels being principally super- 
ficial, unless very much dilated, occasion only partial pressure, and consequently 
increased action followed by the principal phenomena of this affection, viz. neu- 
ralgic pains. That motion is not so commonly increased or diminished, may be 
attributed to the relation of the cord with the osseous walls which surround it, as 
pointed out by Ollivier, for the anterior columns are almost immediately applied to 
the bone, while the posterior are five or six lines distant from it. Independent 
of any positive evidence, therefore, it may be said that the theory of congestion 
is fully capable of explaining the phenomena, and is the morbid condition which 
of all others we should expect to follow the known causes of the disorder. On 
the other hand we cannot, with some authors, suppose it to be chronic inflamma- 
tion, for the changeable nature of the affection, and its sudden appearance and 
disappearance, are opposed to such an opinion. With regard to the spinal ten- 
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derness, it has been well pointed out by Dr. Locock Edin. Med. and Surg. 
Journ., No. 136. )that " an inspection of the vertebral column in an anatomical 
subject will show at once how impossible it is to press the cord or the nerves 
going from it, in the slightest degree. " We cannot think with him, however, that 
" tenderness of the spinal marrow is a sign of little value, " as numerous cases 
prove that there is a connexion between the situation of the local tenderness and 
other symptoms, while local treatment has dissipated the disorder, when remedies 
directed to the removal of its more remote effects have failed. No doubt the spinal 
irritation is in itself only a symptom, although one which indicates with tole- 
rable certainty the origin of the malady, and as our pathological knowledge 
improves, there is every reason to suppose that this view of its pathology will 
be generally admitted. 

Diagnosis. It is remarked by the Messrs. Griffin, that there does not appear 
to be any complaint to which the human frame is liable, whether inflammatory' or 
otherwise, which may not occasionally be imitated in disturbed states of the cord, 
and hence it is a prolific source of those complaints called hysterical or nervous. 
The same authors have given the following diagnostic symptoms, by which it 
may be distinguished from organic disease: — 1. The pain or disorder of any par- 
ticular organ being altogether out of proportion to the constitutional disturbance. 
2. The complaints, whatever they may be, usually relieved by the recumbent 
position, always increased b)^ lifting weights, bending, stooping, or twisting the 
spine; and among the poorer classes, often consequent to the labour of carrying 
heavy loads, as in drawing water, manure, &LC. 3. The existence of tenderness 
at that part of the spine which corresponds with the suffering organ. 4. The 
disposition to a sudden transferrence of the diseased action from one organ or part 
.to another, or the occurrence of hysterical symptoms in affections apparenUy 
acute. {Opus. cit. p. 214.) Attention to the four circumstances above enume- 
rated, will generally enable the practitioner to identify this disorder. It may 
readily be mistaken for disease of the vertebral bones, as there is not unfrequently 
an apparent prominence of the vertebrae, where the tenderness is felt. As such 
an error may lead to very distressing consequences, it will be well to enumerate 
the circumstances which distinguish the one from the other. In vertebral disease 
the prominence is angular, and depends on displacement of the bones or curvaUire: 
in spinal irritation it is round, and is occasioned by slight swelling of the liffaments 
or covermgs of the spine: in diseased vertebra there are seldom hysterical symp- 
toms in young females, whereas they are common in spinal irritation. Disease 
of the vertebra is most common in young persons of a strumous constitution 
whereas spinal irritation is most frequent in adults. Lastly, complete paralysis 
is common in vertebral disease, rare in spinal irritation, and in the latter the ge- 
neral health is not so much affected. ' ° 

Prognosis. The prognosis in spinal irritation is always favourable as there is 
every reason to believe that the mere state of irritation uncomplicated with a mnrP 
serious morbid lesion has never proved fatal- When there is anv other coexis 
ting disease, the prognosis of course is the same as that of the particular aflection 
with which the spinal irritation is complicated. ciaecuon 

■ 'r,^"/^''7';f^ «f th^ symptoms is very variable, and may continue from a 
single day to three or four years. A case is given by Griffin where it contiimed 
four years and a half; according to whose experience, a quick and irritable pulse 
and furred tongue are indications of an obstinate and troublesome -ittack 

Treatment. -The various and often contradictorA- symptoms indncpH h, • i 
irritation, render its diagnosis and treatment difficult and uncprfninTv" "^ 
facts, indeed, attest that individuals have long laboured unde Xnm ii. ^""'^''^.^^ 
and hysterical complainis, during which the%- have «uft"rt iTcTrelt ' ^t^f'^''' 
although they have been relieved in a few days by trea n en duiTted o^^ 
the spine. Whatever difficulties, therefore, Ly List In tawnig ^^To^^^^ 
marcation between the effects of spmal irritation and numerous other disordet" 
notwithstanding the obscurity that rests on the precise nature of the morbid chan^ 
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which produces it, the great practical utility to be derived from its study is un- 
questioned. So fully are we impressed with its importance, that we consider 
that in all cases of neuralgia, rheumatism, and hysteria, the spine should be ex- 
amined; while, perhaps, there is scarcely a functional disorder to which the 
young female is liable, which may not occasionally be found connected with spinal 
irritation. We have often had an opportunity of observing the manner in which 
numerous disorders have been traced to this source, and feel assured that if prac- 
titioners in general would pay greater attention to this complication, many of the 
extraordinary and anomalous cases which are at present the cause of great embar- 
rassment in practice, might terminate in the speedy relief of the patient, and in- 
creased credit to the physician. 

It must not be supposed, however, that the difficulty terminates, even when the dis- 
ease is found to be connected with spinal irritation, for experience has demonstrated 
that this is in itself not unfrequently a secondary effect, produced by the disordered 
fianctions of other organs. The first object of the medical attendant, therefore, 
should be to determine whether the affection is idiopathic or sympathetic, acute or 
chronic. 

When the disorder is idiopathic, our attention must be directed to the restora- 
tion of the general health of the patient, and an antiphlogistic or tonic line of treat- 
ment determined on according to the circumstances of the case. Accoi'dingly, the 
application of leeches, or cupping over the spine where there is tenderness, or sti- 
mulants and counter-irritants, should be employed, according to the general strength 
of the patient, and the acute or chronic nature of the disease. In many cases the 
loss of blood by leeches has been sufficient to remove the symptoms; in others coun- 
ter-irritation, as by blistering or the tartar emetic ointment, has succeeded.* The 
latter is particularly recommended by Mr. Tate, and may be used with every hope 
of benefit. But when the affection is sympathetic, as is generally the case, in addi- 
tion to the above means, the origin of the malady is to be anxiously sought after, 
and remedies administered which are calculated to remove it. By far the most 
common cause in females is derangement in the menstrual discharge, and, under 
such circumstances, the endeavours of the' medical attendant should be directed to 
promote the due performance of this function. If there be irritation in, or improper 
^ action of, the digestive or bOiary organs, the disordered state should be combated 
by appropriate remedies. Every medicine employed should have reference to the 
state of the system, and constitutional powers of the individual, and a low or 
nourishing diet prescribed accordingly. Li persons of an irritable temperament, 
change of air, exercise, congenial society, and all methods of distraction, should be 
recommended. In chronic cases, the disease is often very intractable, but if it have 
been previously treated in an injudicious manner, much may be effected by the 
above means. If there be much pain or watchfulness, anodynes are useful : hyos- 
cyamus and belladonna should be preferred, opium often increases the irritability. 
In other respects the treatment should be conducted on the principles laid down 
under Hysteria and Neuralgia, with which disorders spinal irritation is almost 
inseparably connected. 

* There nre milder counter-irritants which arc adapted to many cases. Such as tlie 
repeated appHcation of mustard poultices, every night or every second nij^ht tiiey should be 
made mucli diluted that tlicy may be borne for a long time, or frictions with crolon oil, or a 
stimulating liniment made with the oil of turpentine, olive oil, and some stimulating essential 
oil also act very well. An ounce of the oil of turpentine, two of olive oil, a drachm of croton 
oil, and half a drachm of the oil of cinnamon, is a good combination. When the tenderness 
is extreme it is well to use a little laudanum and olive oil, before applying an irritating liivi- 
inent. G. 
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SPINAL-MENINGITIS. 



Definition. — Symptoms, — of the acute form — of the ehqpiic Lrm. — Causes. — Anatomical dia- 
racteis. — Nature. — Diagnosis. — Prognosis. — Treatment. 

Inflammation in the membranes investing the spnnal cord is an affection which 
exists very rarely without accompanying disease in the substance of the cord, or 
in the merabi'anes of the brain. Occasionally, however, it occurs alone, and appears 
to be as readily distinguished from inflammation of the substance of the cord 
(myelitis) as cerebral meningitis is from cerebritis. Observation has shown that 
there are no signs by which it is possible to distinguish inflammation of the mem- 
branes of the spinal cord, that is, inflammation of the dura mater from that of the pia 
mater, although Professsor Albers of Sonn has attempted to do so. (Jovrnal fUr 
Chirvrgie. vnd .fingcnhtilkunde, vol. xix, chap. 3.) The symptoms, therefore, 
must be considered common to inflammation of both these membranes. 

Symplonis. Acule spinal meningitis generally commences with sensation of 
weight and fatigue in the limbs, often attended with constipation, and occasionally 
with dysuria, or even retention of urine. These symptoms are followed by pain in 
the back, more or less severe, most commonly in the lumbar region, which is at first 
of a dull description, but becomes rapidly more acute, and extends to the limbs; 
the pain is sometimes lancinating, arising from a fixed point in the back ; in other 
cases it is not so concentrated or severe when the patient is at rest, but is greatly 
increased by the slightest motion, a circumstance that ofl;en gives rise to the 
impression, that the affection is rheumatism. According to 011i\ier, the pain is not 
augmented by pressure ; sometimes it is continued ; occasionally there are complete 
remissions, and the patient almost always avoids muscular motion, fi-om the fear of 
increasing it. On the occurrence of the pain, there is often a sense of constriction 
in the neck, back, or loins, according as the membrane is inflamed to either of those 
situations. As the disease advances, there are convulsive contractions of the neck 
and posterior part of the trunk; sometimes there is complete opisthotonos, or a con- 
siderable degree of rigidity in the muscles of the back, in which occasionally those 
of the limbs participate. These movements may coine on without any apparent 
cause, but they are most frequently excited by cHlS|re of position. In other 
instances, there is trismus or convulsions, or rigidity of the extremities, with pain 
throughout their whole extent. Paralysis of motion is mentioned as a symptom by 
some authors; but there is every reason to believe that in these cases the cord 
itself is affected. The respiration is laborious or hurried ; the pulse, at first natural 
becomes rapid, small, and feeble, while the motions of the heart are strono- and fre^ 
quent: these symptoms are generally accompanied with hot skin, thirst, and loaded 
urine. When the tetanic spasms are intermittent, there is generally abundant per- 
spiration, which becomes more profuse as the disease advances towards a fatal 
termination. At a later period, the pulse becomes smaller and more irregular- the 
tongue and mouth dry; the faeces and urine are passed involuntarily; the'^dysp'ncea 
is more urgent ; and drowsiness, delirium, convulsions, with increase of the tetanic 
spasms, passing into coma, precede the fatal issue. 
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The progress of these symptoms is usually rapid, if not checked by proper treat- 
ment, although its duration varies according to the intensity and extent of the 
inflammation. It is generally fatal from the fifth to the fifteenth day. Some cases, 
however, have been recorded by OUivier, which have been fatal as early as the 
fourth, and others which have been prolonged to the twentieth or thirtieth day. 

In chronic meningitis of the spinal cord, the symptoms are developed more 
slowly. They consist generally at first of obscure dorsal pains, with a sensation 
of constraint and fatigue in the limbs; sometimes there is morbidly acute sensi- 
bility of the cutaneous surface; occasionally pain in the bowels, which is often so 
severe as to be considered and treated as the primary disease ; sometimes there is 
palpitation of the heart, with dyspnoea, and other anomalous symptoms, so that the 
spinal disease is very apt to be overlooked. The pain in the back in some instances 
becomes suddenly increased, or there are distinct remissions or even intermissions; 
in others it becomes acute, and the gatient is carried off with the same symptoms 
as characterize the last stage of t1*B acute form just described. In both varieties 
there is usually more or less rigidity of the limbs, with contraction. Poletti has 
given a case, where, from contractions of the cervical muscles, the head was drawn 
forcibly down to the right shoulder six months before death, {^nn. Univ. de 
Med. de Omodei, Nov. 1825.) M. Ollivier has observed, that eschars on the 
sacrum are not so common in this as in other spinal diseases of long standing. 

Cauies. The causes of this affection are often very obscure, and in some cases 
not discoverable. All mechanical injuries are capable of producing the disease, as 
fractures and dislocations of the vertebrae; violent blows and contusions on the 
spine, or concussion from falls on the feet and on the nates : it may also superveril 
on cerebral meningitis, the inflammation apparently extending to the membranes 
of the spinal cord. Suppression of the menses, haemorrhoidal ha3morrhages, and of 
accustomed discharges; chilliness of the body, and sudden changes of heat and 
cold, have sometimes been supposed to have occasioned it. Cases are given by 
Ollivier and Bergamaschi, where ft followed vi(^nt eiforts to lift heavy weights. 
Lastly, individuals subject to rheumatism hate been found predisposed to this 
disease. \ \ 

^) 

Anatomical characters. After acute meningitis of the spinal co^, the mem- 
branes are usually injected, the red colour being more or less intense, and principally 
confined to the pia mater, while the arachnoid is rendered opaque by the thicken- 
ing of the cellular tissue contiguous to ft. No vessels have yet been found in this 
membrane, and consequently the red appearance it often presents arises fi-om an 
injection of the tissue below it. These signs of inflammatory action are generally 
found throughout the whole extent of the spinal cord, although sometimes they 
are more or less circumscribed or limfted to spots, an appearance usually found 
* when inflammation has been the result of mechanical injury to the bones. When 
the dura mater is laid open, there is often effusion of yellowish white lymph, 
giving the cord, as pointed out by Ollivier, an appearance of enlargement and 
density. It is always thicker posteriorly than anteriorly, this thickening being 
sometimes conjoined with a collection of sero-purulent fluid ; occasionally there is 
effusion of pus, but, as noticed by Ollivier, it is rarely found in the cavity of the 
arachnoid, but generally between that membrane and the pia mater. J. Frank 
has shown that dropsy of the cord may result from acute inflammation of its 
membranes. The dura mater is sometimes injected and more or less thickened. 
Professor Albers of Bonn has seen it of a cinnabar colour in two cases, accom- 
panied with serous and purulent effusions. {Mem. cit.) Ollivier, Lallemand, and 
Bergamaschi, have found serous fluid accumulated between it and the bones. 
Constant has observed pus in the same situation. {Gaz. Med., 1835, p. 74, 75.) 

In chronic meningitis, besides one or more of the above appearances, there is 
generally adhesion of the arachnoid to the pia or dura mater, and not unfrequently 
cartilaginous plates, generally small and numerous, in the arachnoid, between it 
and the pia mater. It is very rare that any of the above signs of inflammation 
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are confined to the membranes of the cord in general, they are found likewise in 
those of the brain, or in the substance of the spinal marrow. 

Nature. The symptoms of this affection are readily explained by the morbid 
appearances discovered after death. The inflammation produces irritation and 
the symptoms of increased action which follow. Paralysis, when present, is to 
be attributed to pressure on the spinal cord, which not uncommonly participates in 
the inflammatory action, constituting meningo-myelitis. (See Myelitis and Hydro- 

RACHIS.) 

/)ias;nosis. — According to Ollivier, inflammation of the meninges is to be dis- 
tinguished from inflammation of the structure of the cord (myelitis,) by the acute 
pain in the back, increased by motion only, and by the tetanic rigidity of the 
muscles, while in the latter (myelitis,) the pain is augmented on pressure, with 
diminution of sensibility, with more or less paralysis. 

Apoplexy of the spinal cord is recognised by the sudden occurrence of verte- 
bral pain, tetanic rigidity, convulsions or paralysis. The pain is increased on pres- 
sure, which is not the case in meningitis. In some cases there are no tetanic 
spasms, the pain is fixed and not liable to remission, while the general sensibility 
is often diminished. 

Cerebral meningitis is distinguished by the headach, delirium, injected counte- 
nance, intolerance of light and sounds, intense thirst, and general symptoms of 
fever. Chronic spinal meningitis is known by the slow progress of the symp- 
toms, the intelligence being unimpaired. In the early stage it is with great dif- 
ficulty diagnozed from rheumatism, and in many cases it cannot be distinguished 
until the more urgent symptoms appear. Its principal character is tetanic rigidity, 
whereas in chronic myelitis there is more or less paralysis. 

Pros^iiosis. — Spinal meningitis must always be looked upon as a mcst danger- 
ous disease; by some authors it has been considered incurable. J. Frank, how- 
ever, has published a case that was cured by antiphlogistic remedies i^Prax. Med., 
vol, V, p, 76,) and Ollivier has found thickening of the spinal membranes in an 
epileptic, who died of some other disease. We have seen an instance of acute 
spinal meningitis under the care of M. Cruveilhier at the Salpetritre, which com- 
pletely recovered. These cases, hoAvever, are exceedingly rare; and when the 
malady is fairly established, the prognosis is always most unfavourable, if not 
fatal. 

Trealmenl. — In the acute form, general and local bleeding is obviously indi- 
cated, and should be vigorously employed, so as to produce a marked effect on 
the pulse, especially if the patient is strong and of a plethoric constitution. 
Leeches or cupping-glasses should, with or without venesection, be applied over 
the part which is the principal seat of pain. M. Goss recommends deep inci- 
sions on each side of the spinous processes, with a view of openino- the veins that 
communicate with the spinal cord {Des Maladies Hheumatoides, p. 231;) we 
have no proof, however, of the benefits of this severe treatment. Purcrative in- 
jections, containing a large quantity of fluid, should be given occasionally- purga- 
tives by the mouth, especially such as are of a drastic nature, beino- contra-indi- 
cated, on account of the straining, during their operation, increasing the pain and 
tetanic spasms, Ollivier advises the cold aff-usion, or the application of ice to 
the spinal column, which he says ought to be as beneficial in spinal as in 
cerebral meningitis; no facts however, are given in support of this opinion. 
Warm pediluvia are beneficial, and should be continued some time care beino- 
taken to support the patient in an inclined position, and to prevent as much as 
possible, all unnecessary motion. The catheter should be introduced three or 
four times a-day, to prevent accumulaUon of urine, and the consequent decomnn 
sition this fluid is liable to undergo in the bladder when long retained. Ant 
nials are hazardous, from their liability to occasion vomiting. If acute ^™^ 
continue after the employment of the above means, anodynes and hvpnoti ^^^^ 
be given to relieve it and procure sleep. Absolute rest ili the horizontal n^ '"^^ 
is essentially necessary, A severe antiphlogistic diet must be rigorously ^^^"^^ 
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vered in. In the chronic form of the disease, cupping in the neighbourhood of 
the seat of the pain may be occasionally employed, followed by the counter-irri- 
tation, extending over a greater or less surface according to the severity of the 
symptoms. With this view, moxas, issues, setons, tartar emetic ointment, or 
the actual cautery, may be employed, so as to keep up a constant irritation and 
discharge from the part. Blisters are objectionable, as in some cases they occa- 
sion strangury and increase the general irritation. From numerous instances we 
have seen of the effects produced by the actual cautery in diminishing chronic 
inflammation, we are convinced that it is not only the most efficient, but, on the 
whole, the least painful mode of applying counter-irritation. The pain, though 
severe for a time, is not long continued, and on this account, is less in the aggre- 
gate than that occasioned by other kinds. In the hands of Professor Syme of 
Edinburgh, it has frequently succeeded in curing chronic inflammation of the 
joints, when all other means had failed; and in two cases of chronic spinal me- 
ningitis, occasioned by diseased vertebrae, we have seen it produce a complete 
cure. The triangular cautery of Rust should be applied, at a white, or an in- 
tense red heat, for two or three inches on each side of the spine, where the pain 
is most intense, so as to produce a deep eschar. When the slough separates, 
water dressing is all that is necessary. 

The cold or tepid sea-water douche, or a weak saline solution, poured from a 
jug or tea-kettle over the spinal column, may be also employed. 

Absolute rest in the horizontal posture is also necessary in this form of the dis- 
ease, and great attention should be paid to the daily change of cushions, and 
air-pillows, so that the formation of sores on. the sacrum and back may be pre- 
vented as much as possible. - 
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MYELITIS, OR INFLAMMATION OF THE SPINAL 

CORD. 

Definition.-Symptoms of acute myelitis-of chronic myelitis.— Causes.-Anatomical cha- 
raclers.— Nature. — Diagnosis. — Prognosis. — Treatment. 

Bv this term (from nveXo^ medulla spinalis) is understood inflammation of the 
spinal cord The disease has received various names from different authors. It 
is called notamydilis, by F. Hildenbrandt ; spinilis, by several French writers; 
rachialgitis, byBrera and J. Frank; mielitide stenica, by Bergamaschi, &c: The 
last two authors, however, have not distinguished this affection from spmal memn- 
gitis. The term myelitis, first used by JIarles [Dissert. Inaug. Med. de Myehtide, 
Erlangen, 1814,) and subsequently adopted by Khloss {Dissert, de Myehfide, 
HaUe, 1820,) Ollivier, Andral, and others, is the best, and the one most commonly 
used. 

Sqmptoms. The symptoms of acute myelitis vary considerably, accordmg to— 
1. The period and intensity of the disease; 2. The portions of the cord inflamed; 
and, 3. The extent to which it may be complicated with spinal meningitis. 

1. If the inflammation is not very severe, the fii'st symptoms are numbness and 
a sensation of cold in the fingers or toes, accompanied with pain and difficulty of 
moving them. These symptoms gradually affect the upper and lower extremities, 
and extend to the trunk. Sometimes there is obscure pain in the course of par- 
ticular nerves; formication; feebleness of the muscles or a kind of subsultus; 
constipation ; retention of mine; affections of the heart; and more or less derange- 
ment in the functions of other internal organs, which are often thought to be the 
primary diseases, while the state of the spinal marrow is overlooked. Under 
these circumstances, firm pressure or percussion applied to the spinous processes 
successively, or passing a sponge saturated with hot water along the spine, (as 
recommended by Mr. Copeland,) will generally detect the seat of the disease. If 
the inflammation be more active and intense, the disease commences with partial 
or general convulsions without nmnbness, while acute pain is felt in the back, 
extending along the course of the nerves. Sometimes the convulsions are clonic, 
and in some instances of the tonic character, but there are strong reasons for 
supposing, that, if there be tetanic rigidity, the meninges are also affected. As 
the disease advances, and disorganization occurs, there is paralysis, with diminu- 
tion or complete loss of sensibOity. The bovvels are generally costive, and the 
ui-ine is either retained or passed involuntarily; the latter generally occurring 
during convulsions. Sometimes the paralysis commences in the inferior extremi- 
ties, and gradually proceeds upwards, until all the respiratory muscles become 
affected, and the patient dies asphyxiated. Occasionally, but more rarely, the 
paralysis appears first in the superior, and subsequently in the inferior, extremities ; 
in some cases it is confined to one side of the body only, or to a single extremity. 
In general, motion and sensibility are lost together, but sometimes the one is para- 
lyzed without the other. Not imfrequently, paralysis appears fii'st on side of the 
body, and then on the other ; or one foot, leg, hand, or arm, may be affected, 
according to the situation or extent of the disease. The different paralytic phe^ 
nomena are treated of more at length under Paralysis. 
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2. The general symptoms above detailed are liable to greater or less alteration, 
according as the inflammation is seated in the cranial, cervical, dorsal, or lumbar 
portion of the cord. 

When the cranial portion of the cord is affected, the patient experiences a sense 
of pricking, and of formication in one or more of the limbs ; deep-seated headach ; 
greater or less affection of the special senses, as obscurity or loss of sight, hearing, 
or smell ; sometimes there is delirium ; trismus, or convulsions ; grinding of the 
teeth; red and dry tongue; difficulty of swallowing; vomiting; embarrassment, or 
loss of speech ; frequent and convulsive respiration : in some instances, symptoms 
resembling hydrophobia have been observed, or irregularity in the heart's action 
and in the pulse ; hemiplegia, or other form of paralysis. As the fatal stage ad- 
vances, the prostration increases ; the pulse becomes more feeble ; the dyspnoea 
increased ; and the excretions are passed involuntarily. 

When the cervical portion of the cord is the seat of inflammation, the symp- 
toms are — difficulty of deglutition ; impSsBibility of supporting the head ( Vogel ;) 
acute pain in the back of the neck ; difficult and hurried breathing, the functions 
of respiration being principally carried on by the contractions of the diaphragm ; 
palpitations; frequent hard pulse; pricking sensations in the fingers or hands; 
paralysis of the superior or inferior extremities, sometimes of the former only, 
gradually extending to the muscles of the trunk ; and before death, the usual 
symptoms of failure of the vital powers. 

When the superior part of the dorsal portion of the cord is the seat of the dis- 
ease, there is pain in the dox'sal region; convulsive movements of the trunk; palsy 
of the arms and lower extremities ; short and laborious perspiration, principally 
carried on by the external respiratory muscles; palpitation, or tumultuous and 
irregular actions of the heart, &c. 

When the lumbar portion, or lower part of the dorsal region is affected, which 
is the most common seat of the disease, besides a greater or less number of the 
above symptoms, the loss of motion and sensibility in the inferior extremities is 
more marked; there ai'e deep and severe pains in the lower part of the back; pain 
in the abdomen, resembling colic ; convulsive contractions of the abdominal pari- 
etes ; sensation of tightness above the pelvis, as if constricted with a band or 
cord. Paralysis of the bladder and sphincter ani also is a prominent, as well as one 
of the earliest symptoms. 

3. When myelitis is complicated with spinal meningitis, constituting meningo- 
myelitis, the symptoms above described are conjoined with those characterizing 
inflammation of the membranes, such as increased pain on the slightest motion, 
and more or less tetanic rigidity. The inflammation in these cases is ofl;en of 
greater extent, and the pain is not confined to a circumscribed spot. There are 
also not unfrequently febrile symptoms, the pulse being quick, strong, and irregu- 
lar, the skin hot, the tongue foul and dry, and the respiration laborious and fre- 
quent. Abercrombie (case 147,) J.Frank, Bergamaschi, and others, have con- 
founded cases of this affection with myelitis or simple inflammation of the cord. 

The duration of acute myelitis is variable, usually proving fatal from the fifth 
to the tenth day. Cases are not uncommon where this event has occurred on 
the third or fourth, and a few are recorded where death has taken place in fifteen 
or twenty hours. The symptoms are more intense, and the disease more rapidly 
fatal, when the dorsal portion of the cord is affected, a fact observed by Mr. Earle 
(Phil. Trans., 1822) and by Ollivier, and attributed with much reason by the 
former to the small size of the cord in this situation. 

The symptoms of chronic myelitis are essentially the same as those which cha- 
racterize the acute ; they come on, however, more slowly, and at the commencement 
are more obscure and difficult of detection. In many cases, long before any pain 
is complained of in the back, there is a feeling of numbness, pricking, formication, 
loss of strength, or other obscure symptoms in the fingers, hands, toes, legs, thighs, 
and other parts of the muscular system. Sometimes tliere is increased sensibility 
in these parts. When pain occurs in the back, it is often for a long time considered 
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to be rheumatism, and is generally mistaken for lumbago or sciatica. The numb- 
ness and weakness are generally greater on getting up in the morning, and are 
ofter lessened by exercise ; the power of motion and muscular strength being 
also temporarily increased, a circumstance ascribed by Ollivier (vol. ii. p. 427,) 
to a state of congestion which is favoured by long repose, and in some measure 
dissipated by increasing the activity of the circulation. The gait of persons affected 
with chronic myelitis is peculiar, and thus described by Ollivier : — " Each foot is 
lifted from the ground with difficulty, and in the effort which the individual 
makes to do this and carry it forward, the trunk is first straightened, and then 
thrown back, as if to counterbalance the weight of the inferior extremity, which 
vacillates involuntarily before it is again placed to the ground. Sometimes the 
point of the foot is drawn downwards, and is more or less dragged on the ground 
before it is lifted, while, in other instances, it is raised quickly, and at the same 
time thrown outwards." When there is incomplete paralysis of the fore-arm 
and hand, objects are obscurely felt, seized with difficulty, and readily fall from 
the patient's grasp. Complete paralysis is slow in its approach, and is often 
limited for a long time to one or even to a portion of the extremities, which gra- 
dually becomes rigid, and is extended with difficulty and pain. Sometimes there 
is no rigidity or contraction, but slight pain in the affected limb on motion, or on 
pressing the hand on the course of the nerves. In the paralyzed parts there is 
often a perceptible diminution of temperature, and an absence of cutaneous tran- 
spiration, rendering the skin diy and scaly. In many cases the heart is much 
affected, the strength of its contractions being increased and its action tumultu- 
ous, while the pulse is weak and irregular. In others there is difficulty of breath- 
ing, and the patient is frequently almost suffocated. Ollivier considers that this 
disease is often the cause of odiopathic asthma. There are occasionally symptoms 
resembling those of angina pectoris, the paroxysms being in some instances pre- 
ceded by pain and numbness, extending from the arms to the chest, and in others 
from the chest to the arms. There is often colic pain, with contractions of the 
abdomen; cramps in the stomach; painful spasms of the abdominal parietes; 
sometimes a sensation of constriction, as if a cord was tied tightly round the 
trunk, with the knot over the spine. There is almost always constipation and 
retention of urine, which, as the disease advances, is changed into inability to 
retain the excretions. In the generality of cases, large eschars and sloughs fonn 
on the back, under the exhausting discharges from which, the patient sinks. 
The intelligence is unaffected throughout, unless the brain participates in the dis- 
ease. 

The duration of chronic myelitis is generally from one to four years, the imme- 
diate cause of death being most generally exhausting discharges fi-om large sores 
in the sacrum. Some, however, die of gradually increasing debUity without these 
sores ; and in others death has been occasioned by a true asphyxia. Individuals 
have existed under this affection for fifteen or twenty years, with perfect preserva- 
tion of the intelligence. 

Causes. Myelitis (to which males appear to be more liable than females) may 
be occasioned by falls and blows on the vertebral column ; fractures and displace- 
ments of the vertebrae; alterations in the bones and ligaments by caries, scroftila, 
or rachitis. It has been observed by Ribes to follow Rheumatism (Diet des Sci- 
ences Med art. Vertebk;e;) and by J. P. Frank {De Curandis Horn. Morb. 
Epitome, voly p. 50, 51.) and Ollivier, cerebral meningitis, pneumonia, and in- 
flammation of the digestive organs. It may also be caused by sudden chanees of 
temperature, and long exposure to cold and tempestuous weather Great fatiane 
and excessive muscular exertion have produced it. MM. Dupuv and Rn^ilPv 
have pointed out its frequent occurrence in the lumbar region of horses subiected tn 
much labour. It has followed also excessive venereal indulgences Hourtet 
a case where it depended on the venereal disease, and disappeared when the^'^^'^ 
ginal affection was cured. {Mem. deVJicad. Roy. de Chir., tom. iv. p. 14^ T* 
a great number of cases, however, myelitis cannot be attributed to any appare t 
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Anatomical characters. It is rare that death takes place in the early stages 
of inflammation of the spinal cord; but there is every reason to believe, from the 
analogy of its structure with that of the brain, that it presents the same appear- 
ances as the latter organ. Mr. Stafford describes it when occurring after injuries 
of the spine as being redder than natural, presenting bloody points when cut 
into, which, as Dr. Todd has remarked, implies that he has seen the lesion in 
its early stage. In general, however, the results of inflammation are discovered; 
such as softening, induration, and suppuration. Softening may exist in any 
portion of the spinal cord, but it is most common in the lumbar region, and next 
in the cervical. It presents the same characters that we have described as be- 
longing to softening of the brain, and there are the same doubts in many cases 
regarding its inflammatory origin. In some instances it occupies only the pos- 
terior columns, in others the anterior, but in general, as remarked by Ollivier, 
the central portions are most affected, though there is obviously much difficulty 
in establishing whether it is ever confined to the gray matter, as that writer 
supposes to be not unfrequently the case. Sometimes the whole thickness of 
the cord is destroyed and reduced to a thickish fluid or pulp, in which no 
traces of nervous matter can be discovered; in other cases it is only partially 
destroyed, and fibres of medullary matter can be traced through the softened 
mass; or Avith more or less softening, the cord has been found flattened by pres- 
sure; for example, by an exostosis. (Janson, Compte Rendu du Grand Hotel 
Dieu de Lyon, 1822.') Induration is also sometimes met witlj, most generally 
in chronic cases, although Bouillaud considers it is a change that often precedes 
softening. {Sur V Encephalile.) Occasionally, when the cord is indurated, it is 
also atrophied. Hutin relates a case of chronic myelitis, where the cord was 
indurated and atrophied, so that it exactly resembled a ligamentous cord. {Nou- 
velle Bib. Med., an 1823, tom. i. p. 24.) Sometimes the volume of the cord is 
increased, as noticed by Bergamaschi, Portal, Laennec, Abercrombie, Ollivier, 
Andral, Hutin, and others. In some instances the induration is connected with 
increased vascular action in the part and neighbouring structures, as pointed out 
by Bergamaschi and Portal; in others it is deprived of all colouring matter, 
resembling the white of egg, as remarked by Esquirol and the younger Pinel. 
In a case by Somenkalb, of induration of the cord, it was hypertrophied in the 
cervical region, the remaining portion being in a state of atrophy. {Cams Zeit- 
schrifl fur Natur und Heilkunde, tom. i. p. 5, 2d year.) Suppuration in the 
spinal cord is a result of inflammation, which is very rarely met with. Velpeau 
met with two distinct abscesses, one in the right, the other in the left column; 
the former three inches long, and two or three lines in diameter; the latter one 
inch long, and one line in diameter. {Rtv. Med. 1826.) In a case published 
by Mr. Hart, of Dublin, the spinal cord was enlarged in size. On cutting it 
open, thick purulent matter, which was contained in a cyst, flowed out, occupy- 
ing the centre of the spinal marrow, extending from the first to the eleventh 
dorsal vertebra; its diameter was about four lines. {Dnb. Hosp. Rep., \o\. v.) 
Dr. Carswell has seen two abscesses in the cord; one on the right side, five 
inches long and a line in diameter, and another on the left side, an inch long. 
(Carswell, Path. Anal.) 

Nature. In the greater number of cases the morbid appearances readily ex- 
plain the symptoms, according to the general laws of the pathology of nervous 
diseases formerly alluded to in the preliminary observations, the early inflamma- 
tion producing irritation, and causing pain, convulsions, and other symptoms of 
increased action, while the loss of motion and sensibility are in proportion to the 
amount of pressure on, or destruction of, the diff^erent affected portions of the 
cord. The great majority of the cases also are in perfect accordance with our 
knowledge of anatomy, and the numerous experiments performed on animals. 
Some, however, have occui-red, in which, when the cervical portion of the cord 
only has been afllected, there has been palsy in the superior extremities above, 
while the inferior have remained in their natural state, readily obeying the in- 
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fluence of volition; on the other liand, the lower limbs have been affected while 
the upper have remained unaffected. These instances are rare, and are only to 
be explained by supposing that the few fibres not implicated in the organic lesion 
are capable of performing their usual office of conductors — a supposition per- 
fectly consistent with our knowledge of the special and independent endowment 
of nervous fibres. Regarding the few cases which have been recorded, in which 
total destruction of the spinal marrow is said to have occurred, without in any 
way deranging sensibility or voluntary motion in the lower extremities — a result 
equally opposed to all our anatomical, physiological, and pathological knowledge, 
we perfectly agree with the opinion expressed by M. Bouillaud, viz: that it is 
probable the observers of these cases have committed some error, either in the 
observation of the symptoms, or in the description of the morbid alterations. 
(Diet, de Med. et de Chir. Praf., art. Myelite.) This point is discussed more 
fully under Paralysis. 

Diagnosis. We have already explained how myelitis is to be distinguished 
from spinal meningilis when treating of the last named disease, the leading symp- 
toms in the first being paralysis and loss of sensibility, and in the latter tetanic 
rigidity and increased sensibility. In the advanced period of the chronic form, 
the disease of the cord generally becomes complicated with spinal meningitis, and 
there is perfect paralysis, with rigidity and contraction. Meningo-myelitis is re- 
cognised, in the acute stage, by the combination of tetanic rigidity, paralysis, and 
pain, Avith more j3r less fever. The progress of the symptoms distinguishes mye- 
litis from spinal apoplexy, in which latter the effects are sudden. In some cases 
there is great difficulty in detecting the early stage of the chronic form of the dis- 
ease from rheumatism, and occasionally it is impossible, unless paralysis is pre- 
sent; but if, on percussing or pressing on the spinous processes, or passing a 
sponge saturated with hot water down the vertebral column, increased pain is com- 
plained of in a particular part of the spine, we may conclude that tltere is some 
affection of the cord or its membranes. This method will likewi.se assist in dis- 
tinguishing the part of the cord affected. 

ProE^noHiH. Acute myelitis generally terminates fatally, probably because the 
symptoms in the early inflammatory stage are confounded with rheumatism, or 
other affections, and are treated inefficiently. When disorganization has taken 
place, we have every reason to believe the disorder to be incurable. The disease 
is most rapidly fatal when tlie lesion involves the respiratory nen-es. Life is 
usually prolonged when the lumbar region is affected, although the observations 
of Calmeil have shown that, even in this ease, death may occur quickly. The 
chronic form may be successfully combated in the early" stages. MM' OUivier 
aid Latour {Mem. de la Soc. Mi L d" Emul, tern. vi. p. 92^ have reported se- 
veral cases of cure after the disease had existed several months We have seen 
one case of well-inarked acute meningo-myelitis recover, and another is reported 
by Dr. Ruse oi Baltimore. {American Medical Recorder, July 1825 \ 

Trealmenf. The treatment of myelitis, both in its acute and chronic forms, is 
exactly the same as that recommended for spinal meningitis; and we have nothin-r 
to add to what has boen there stated. With regard to The value of certain remet 
dies which have been recommended for the cure of paralysis, in the chronic form 
of the disease, such as strychnine, galvanism, electricity ,\t.;., this su iec is d r. 
cussed in the observations on the treatment of Paralysis. " 
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Definition. — Congenital liydroracliis. — Ilydroraclils developed afler birti).— Causes. — Anatomi- 
cal characters. — Nature. — Diagnosis. — Prognosiss — Treatment. 

This term (from vS'is<>p, aqua, and ^axu, spina) is applied to abnarmal' coHeo^ 
tions of fluid within the spinal column, \v-hether congenital or occurring after 
birth. Magendie has pointed out, that in the healthy state there is always a cer- 
tain quantity of fluid in the sub-arachnoid cavity of the spinal canal, which is ab- 
sorbed soon after death. Whenever, therefore, a considerable quantity of this 
fluid is discovered twenty-four hours after death, we may consider it morbid, and 
resulting from previous disease of the brain or spinal marrow. On account of 
the free communication between the arachnoid and sub-arachnoid cavities of the 
spinal cord and the brain, it is often difficult to determine whether hydrorachis 
occurs primarily from the membranes of the one or the other, but if the seat of 
effusion be between the dura mater and osseous covering, there can be no doubt 
(as observed by Abercrombie) that it is spinal only. 

Congenital hydrorachis in the fcEtus or new-born infant is always associated 
either with hydrocephalus or spina bifida. When connected with the fonner, all 
the symptoms of water in the head are present; when hydrorachis is complicated 
with spina bifida, there are certain local and general symptoms which indicate the 
affection. These we proceed to enumerate. 

On examining the spine, one or more tumors containing fihiid are found, situa- 
ted immediately over the deficiency in the vertebra, most commonly the lumbar, 
this affection being seldom met Avith in the dorsal and sacral, and still more rarely 
in the cervical region. When the disease occurs in the latter situation, there is 
generally separation also of the cranial bones. There may be one or more dis- 
tinct tumors in the cervical, dorsal, or lumbar regions, or, if the whole spine is 
bifid, one tumor may occupy all three regions, being proportionate in length to 
the number of malformed vertebrae. Fediz gives a case in which all the spinous 
processes were deficient, and the tumour occupied the whole length of the spine. 
(Richter, Chir. BibL, band 9, p. 185.) In magnitude it varies from the size of 
a hazel nut to that of an adult head, and is usually of a globular or ovoid shape, 
but sometimes pyriform, semilunar, or flat, with either a large base or a narrow 
neck. In a case by Brewerton, it was bi-lobed. (Edin. Med. and Surg. Journ., 
July, 1820.) To the touch it is either tense or flaccid, according to the position 
of the infant; for as there is always a free communication between the cavity of 
the tumor and that of the spine, and generally with the cranium; it is more dis- 
tended when the infant is in such a position as will allow the fluid to gravitate 
towards it. By gradual pressure, also, its bulk may be diminished, and if small, 
all the contents may be thus forced into the spinal or cranial cavity, stupor being 
often produced from the pressure on the brain. In some cases, as noticed by 
Cruveilhier, the tumor expands during expiration, and sinks during inspiration, 
but he was unable to observe movements synchronous with those of the pulse. 
[Anat. Descrip., tom. iv, p. 564.) The coverings of the tumor may present va- 
rious appearances, which have been divided by Billard into three varieties. In 



32 HVDRORACHis, {Symploms.) 

the first, the integuments covering the tumor are in a healthy and uninflamed state; 
in the second, the skin is thin and discoloured, sometimes with exudations of a 
sero-sanguineous fluid, indicating the approaching rupture of the parietes of 
tumor; in the third variety, the tumor has burst, the effused fluid escaping through 
a fine ulcerated perforation, surrounded by a red, rugous, and unequal elevation 
of the skin. Of these, the first is the most uncommon and the least dangerous. 
In seven cases observed by Billard, two were born Avith the skin covermg the 
tumor in the healthy state. Spina bifida sometimes coexists with other malfor- 
mations, as of the urinary or genital organs; with imperforate anus; malformation 
in the digestive canal, &c. 

The constitutional symptoms of this affection present no remarkable difference fi-om 
those of other spinal diseases. Lifants after birth are generally emaciated and feeble. 
There is more or less paralysis of the lower extremities, sometimes connected with 
oedema, occasional convulsions, inability to take the breast, resolution of the sphinc- 
ters, difficulty of breathing, which, as the disease approaches its fatal termination, 
becomes stertorous. The infant becomes gi-adually more and more exhausted, its 
cries weaker, the extremities cold, the pulse excessively quick and feeble; and convul- 
sions or coma, more frequently the former, precede death. These symptoms bear a re- 
lation to the state of the tumour, being less urgent if it is small, and if there be no 
opening. In the latter case, if the aperture be minute, no distressing symptoms 
may appear for sometime, though a certain quantity of fluid is continually dis- 
charging, or may be pressed out. In this way, several pints have been removed. 
Very ofl;en, however, the nature of the fluid becomes altered, and fi'om being 
colourless and limpid gets turbid, more or less purulent, and sometimes foetid. The 
exhaustion of the Mttle patient is proportionate to the quantity and pmiilent cha- 
racter of the discharge. These effects are the result of inflammation of the 
meninges, which sooner or later comes on and destroys the infamt. Of the seven 
cases observed by Billard, he found traces of spinal meningitis in five. If the 
tumour be large, and burst suddenly, and a large aperture afl:erwards form, death 
occurs more quickly, generally preceded by con\TiIsions. This event has taken 
place in utero without having been immediately fatal. Duges has given a case 
where there was a large scar in the sacro-lumbar region, covering a membranous 
substance, by wh. n the vertebral canal was not very finnly closed. The child 
perished six weeks after birth. 

Hydrorachis developed after birth. Cases have teen recorded by Frank and 
Reydellet, where tumours with an aperture in the spinal canal have occurred after 
bu-th. Such cases, however, are very rare, and when the bones of the colunm are 
perfectly formed, no tumour is produced except m the sacral region, which is 
naturaDy open. Morgagni gives a case from Genga (epist. 12, sect 9,) of hydro- 
cephalus foUowmg a blow on the head, in which a tumour appeared at the coccyx. 
This was opened, and the head diminished in size as the fluid was evacuated! 
What farther proved the communication between the fluid in the head and that 
within the tumour, was, that on pi-essing the cranium it escaped with impetuosity 
Tumours may also be produced by acephalocysts, and the escape of fluid between 
the vertebral lamin£B; cases of which are given by Ollivier. 

Hydrorachis developed after birth is generaUy symptomatic of spmal con<restion 
or menmgitis, and may be associated with, or depend upon hydrocephalus*' It is 
characterized by pain in the back, extending a greater or less distance- mralvsis 
of the lower extremities with i.umbness or complete loss of sensibDity; 'sometimes 
CEdema .f the legs mid feet, or gangrene of the toes; paroxysms of convulsions or 
tremors have been occasionally observed (Bonnet. Sepulchretum torn i n ^n-i 
307;) and resolution of all the hmbs, invohmtary stools and urine abSus resoir^' 
tion becoming stertorous before death. ' '''""^^""* lespira- 

If hydrocephalus as is genemlly the case, accompany the spinal disease, all the 
symptoms of the former affection are combined. Itard gives a case of hvd^S 
cephalus, m which, on ice being applied to the head, the cerebral symptoms dit 
appealed, and complete paraplegia followed, apparently from the chan-ed positira 
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of the effused fluid. Dr. Graves speaks of a case in which, when the patient was 
lying down, the lower extremities could be moved with a certain degree of force, 
but when the individual stood erect, he could not place one leg before the 
other. Ollivier attributes this to the presence of serous effusion, which, when the 
patient was in the latter position, pressed with greater force on the lumbar portion 
of the cord. When the seat of effusion is between the dura mater, and the bony- 
walls of the vertebral coliunn, as in cases given by Bergamaschi, Ollivier, Aber- 
crombie, and Lallemand, the same general symptoms are present. 

Causes. The causes of congenital hydrorachis have been supposed to depend 
remotely on constitutional disorder in the mother, as syphilis, scrofula, scurvy, 
or rickets; violent mental emotions, excessive venereal indulgences during preg- 
nancy; concussions or other injuries affecting the mother, and imagined to act 
upon the foetus in utero, &c. There is no proof, however, that any of these 
circumstances bear any relation to the presence of hydrorachis in the foetus. 
The immediate causes are organic changes in the placenta or umbilical cord, 
producing more or less interrupted circulation and subsequent serous effusion 
into the spinal cord; inflammation of the membranes of the cord, or of the brain, 
&c. Hoffman imagined that pressure on the head during parturition sometimes 
squeezed the fluid into the spinal canal. (^Miscel. Nat. Cur., obs. 208.) In 
the majority of cases, however, the occurrence of hydrorachis cannot be traced 
to any cause. The numerous theories brought forward to explain spina bifida, 
it is unnecessary to discuss. The causes of hydrorachis, when developed after 
birth, are of course the same as those which produce the disease with which it 
is complicated, or on which it depends, as hydrocephalus, spinal meningitis, &c. 

Anatomical characters. The characteristic appearance found after death in 
hydrorachis is the abnormal collection of serous fluid, the presence of which is 
generally associated with morbid alteration of the neighbouring tissues, such as 
detailed in the description of spinal meningitis and myelitis. It may, however, 
be the only morbid appearance present. Duges gives the case of a man who 
died with paraplegia, in whom no other morbid lesion could be found except an 
effusion of serosity in the sacro-lumbar region, that gave the dura mater the 
appearance of an intestine filled with water. [Diet, de Mid. et Chir. Prat., art. 
Hydrorachis.) The fluid is sometimes limpid, often turbid, flocculent, or 
mixed with pus. In the latter case it is the result of meningitis or ulceration of 
the tumour. Its colour may be of a light yellow, green, or black tint, and often 
more or less sanguineous. The amount of the effusion differs considerably from 
a slight accumulation of serosity, to such a quantity as fully distends the mem- 
branes, occupying the whole of the spinal canal pressing on the brain, or com- 
municating with a fluid in the cavity of the cranium. M. Montault found 14 
ounces in the first situation alone. (Journ. Hebdom., August, 1833.) It may 
exist in thre6 situations: — 1. between the pia mater and the arachnoid mem- 
brane, the seat of the cephalo-spinal fluid of Magendie; 2. in the arachnoid 
cavity; and, 3. between the dura mater and bony walls of the vertebral column. 
When the fluid collects in the first two situations, it generally, but not always, 
communicates freely with the ventricles, and the arachnoid cavity within the 
cranium. In two instances Billard observed that the effusion into the cranium, 
and that into the vertebral canal, was different in colour, showing that they were 
perfecfly distinct, and in one of these the fluid in the fourth ventricle was re- 
tained by a firm reddish membrane, which formed a cul-de-sac below its inferior 
angle, interrupting all communication with the sub-arachnoid cavity. {Billard, 
3d edit. obs. 69.) Tavo other cases have been reported by M. Lediberder. 
[Arch. Gen. de Med., torn. v. 2d series, p. 39.) Cruveilhier has seen a similar 
membrane to that described by Billard in a case of hydrocephalus, where the 
fluid was prevented from entering the spinal canal. (Anat. Pathol., liv. xv.) 
In the third situation it is impossible any communication can exist with the 
brain, on account of the adhesion of the dura mater to the margin of the foramen 
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magnum. It must not be forgotten that a serous iluid may be effused mto the 
substance of the cord. In a case given by Portal there was a cavity in the cord 
extending to the fourth dorsal vertebra, large enough to admit a common quill, 
distended with serous fluid, and communicating with the ventricles. The serous 
cysts which are occasionally developed in the cord or membranes, if small, can- 
not be said to constitute hydrorachis, any more than similar cysts in the brain or 
its membranes constitute hydrocephalus. 

In congenital hydrorachis combined with spina bifida there are deficiencies in 
the vertebra, which Fleischmann has divided into three classes: — the first com- 
prehends division of the whole vertebra, body as well as processes; the second, 
imperfect development of the lateral arches only; and the third, development 
without union of the lateral arches. (De Fitiis Congeniiis, circa Thoracem et 
Abdomen. Erlangae.) The first and third of these are rarely met with. The 
anatomical character of the tumour also varies, its walls being sometimes natural, 
composed of skin, dura mater, and one layer of the arachnoid or both, according 
as the fluid is situated in the arachnoid or sub-arachnoid cavity; in other cases its 
parietes are more or less diseased, being inflamed, thickened, ulcerated, gan- 
grenous, covered with fungous growths or tufts of hair. In these cases, also, 
the spinal cord may be more or less affected, its substance being, according to 
Meckel, either softened, reduced to a pulp, diminished in size, divided into two 
parts, or expanded into a membrane; according to the observations of Ollivier, 
however, these alterations are not common. The cord is often preternatu- 
rally long, owing, as Ollivier thinks, to the adhesion between it and the water 
of the lumbar tumour fixing it permanently at a point of the spinal canal where 
it ought only to have remained temporarily. More rarely the substance of the 
cord is entirely wanting; the membranes, according to Otto, having fallen tocre- 
ther, and being usually slit at one or more places, or they are more or less 
degenerated, and adherent to each other, forming sometimes a closed sac filled 
with lymph. Morgagni cites cases from Tulpius, Lechel, and Alpinus, who 
saw the nerves floating in the aqueous tumour. [De Sed. et Cans., epist. 13.) 
This has also been seen by Ollivier and Cruveilhier. Mr. Staflbrd has described 
the nerves as distributed on the inside of the tumour in which they terminated, 
and where occasionally they formed a nervous net-work. [Injuries and Diseases 
of the Spine, p. 21, et seq.) 

Nature. — The pathology of hydrorachis will always be found in perfect ac- 
cordance with that of other spinal diseases, and with the facts stated in the gene- 
ral observations. As the palsy which accompanies hydrorachis is explained 
under Paralysis, it is unnecessary to discuss the subject here. 

Diagnosis. — In the congenital form, when combined with spina bifida, the 
situation of the tumor, and the effects of pressure, will readily detect the nature 
of the disease. When at birth or at a later period it is complicated with hydro- 
cephalus, it is distinguished by the peculiar symptoms of that disease. In these 
cases, however, in addition to the cerebral symptoms, those denoting lesion of 
the spinal cord, as convulsions, paralysis of the extremities, rectum, and bladder 
are more marked. When it is the result of spinal meningitis, myelitis or me- 
ningo-myelitis, the peculiar symptoms of those maladies are observed 'we are 
not aware of any symptom which maybe considered as diagnostic of hydrora- 
chis in an idiopathic form, unless the circumstance noticed by Dr Gr - f 
merly alluded to, may be so considered. We have seen two cases of incomnlete 
paraplegia, m which the patients could move the inferior extremities much more 
readily in bed than when supported in the erect position. As these individn Is 
are still living, it is impossible to say whether this depends upon the gravitation 
of fluid in the spinal canal; very httle attention has hitherto been paid to ths 

Prognosis.— The prognosis in hydrorachis must always be very unfavn hi 
In the congenital form, when connected with spina bifida, it is not °"^^ .^* 
fatal, many cases having been recorded that existed several years and^^"^^*0^^^ 



RYDR0RACHI3, [Trealmenf.) 35 

death was apparently unconnected with this affection. Individuals have been 
found in whom this disease was complicated with spina bifida — by Bonn at 10 
years; by Martini at 11 years; Paletta and Acrel at 17 years; by Henderson at 
18 years; by Copland at 19 years; by Warner, Hochstetter, and S. Cooper at 
21 years; by Camper at 28 years; by Cowper at 30 years; and OUivier cites a 
case by Swagermann, who saw it in an individual 50 years old. (OUivier, vol. 
i. p. 227, 3d edit.) Generally speaking, however, the larger the size of the 
tumor, and the greater the destruction of the cord or brain, the greater is the dan- 
ger, and this is increased when there is sloughing or gangrene. When the 
tumor bursts, the patient generally dies quickly in convulsions. OUivier says, 
that once only in such a case a cure has followed. The death takes place more 
rapidly if the laceration in the tumor be large, or inflammation attacks its walls. 
When other malformations are combined with the disease, it is unnecessary to 
say the case is more hopeless. 

Treatment. — The treatment of congenital hydrorachis with spina bifida may 
be considered as radical or palliative. 

The radical treatment is very hazardous, and in the majority of cases has has- 
tened the fatal result. Sir A. Cooper has cured two cases by repeated small 
punctures. Probart another {Lancet, No. 186,) and Rosette and MM. Robert 
one each. [Arch. Gen. de Med., tom. xvii. p. 280, and torn, xviii. p. 102.) In 
the last two cases the inferior extremities were completely paralyzed, proving 
that this circumstance does not contra-indicate the performance of the operation. 
Experience has shown that the sudden bursting of the tumor almost always pro- 
duces death, by occasioning spinal meningitis; and consequently whenever it 
presents an inflamed appearance at any point, and is apparently about to break, 
a puncture should be made with a small cataract knife, at the most depending 
part of the tumor, and the fluid gently squeezed out. Before the pressure is re- 
moved, the orifice should be covered with a piece of adhesive plaster, in order to 
favour union by the first intention, and a bandage applied so as to occasion gentle 
pressure, and support the walls of the tumor. After a time this may be repeated 
if necessary, and the treatment conducted nearly on the principles recommended 
by Mr. Abernethy for psoas abscess. All other radical methods of cure, such 
as the ligature, setons, &c., are incompatible and dangerous. 

Except under the circumstances we have alluded to, the palliative treatment 
should always be employed. Compression was proposed by Mr. Abernethy, 
with a view of supplying the deficiency in the spinal canal, and giving support 
to the part. Sir A. Cooper applied a plaster of Paris mould to the tumor, to 
effect this. In whatever manner pressure is applied, care must always be taken 
that it is gradual, for if it be sudden, or carried too far, convulsions or paralysis 
will be the consequence. Although this practice is undoubtedly useful, it may 
be questioned whether the local application be the principal means of cure. Most 
probably the improvement in the general health, by strengthening the system, 
increasing the activity of the circulation, and thus preventing local congestion, 
which tends to keep up or increase the amount of serous effusion, must be ' the 
chief indication of treatment in this disease. While, therefore, gentle pressure on 
the tumor, either by bandages, plaster of Paris, or a discutient plaster, is em- 
ployed, great pains should be taken to increase the general tone of the system, 
and apply such remedies as will induce absorption of the fluid, and prevent its 
tendency to increase. With this view, change of air to a dry situation in the 
country ought to be recommended, and a healthy wet nurse employed. Small 
doses of the Hydrarg. c. Creta, or one or two grains of calomel, according to the 
age of the child, should be given every other morning for two or three weeks. 
The preparations of iodine may also be administered with a view of procuring 
absorption, or the nurse may undergo a course of this medicine. Small blisters 
applied above the tumor, in the course of the spine, so as to cause a rubefacient 
effect only, may be employed frequently. Extreme caution, however, is neces- 
sary, that vesication is not produced, as in infants, particularly those of a weak 
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constitution, sloughing and farther exhaustion may be occasioned. Great atten- 
tion must be paid to the regularity of the alvine discharges, and gentle aperients 
given to insure this if necessary. The child should be warmly clothed, and car- 
ried out frequently in the open air when the weather is fine. 

When hydrorachis is associated with hydrocephalus, or with congestion, or 
inflammation of the spinal cord or its membranes, the treatment recommended 
for those affections should be employed. The same measures are to be employed 
when the disease is developed after birth, the remedies having reference to the 
age of the patient and the stage of the disease. 

There is a form of spinal disease which follows intermittent fever, that seems to be of the 
nature of that described in the text, as tlie hydrorachis of adults. I have not had an oppor- 
tunity of examining cases of this disease, at least not in its early stages, but the sudden appear- 
ance of this disorder, the moderate degree of pain, and the comparatively rapid development 
and extension of the paralysis from the lower to the upper extremities, seem to prove that a 
liquid must be rapidly secreted in the spinal sheath. The acuteness of the symptoms and 
their rapid increase, if much motion be allowed, indicate that the disease is of an inflamma- 
tory nature. This sub-acute inflammation is a more frequent attendant upon intermittents 
in some years than in others, but it arises from causes which are totally unknown. 

The best means of treating the disease are, rest, frequent cupping to the spine, and repeated 
blistering: purgatives are also most useful aids, but are less essential than the other remedies 
which I have just mentioned. These cases, if carefully managed will, in general, terminate 
favourably, though the disorder is sometimes quite intractable, and may prove rapidly fatal. 

G. 
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SPINAL APOPLEXY. 

Symptoms. — Causes. — Anatomical characters. — Nature. — Diagnosis. — Prognosis. — Treat- 
ment. 

Although there are some doubts as to the propriety of applying the word apo- 
plexy to haemorrhage into any tissue, its general use has induced us to adopt it 
to express the spontaneous extravasation of blood into the spinal canal, either 
between the membranes or into the substance of the cord. 

Symptoms. We have noticed, when speaking of cerebral apoplexy, the symp- 
toms denoting haemorrhage into the cranial portion of the cord. But spontaneous 
efRision of blood into the cervical, dorsal, or lumbar portions is an occurrence of 
extreme rarity, and its history isj^consequently very defective. We have every 
reason to suppose, however, that haemorrhage will give rise to the same effects as 
destruction of these parts by accident or disease, and that they will be more sud- 
den and well-marked, according to the violence and the extent of the effusion. 
The cases recorded by Abercrombie, Chevalier, Stroud, Cruveilhier, Monod, Gri- 
soUe, Gaultier de Chaubry, and others, show that the attack is always characterized 
by acute and sudden pain in the back, corresponding with the seat of effusion. 
Sometimes there are precursory symptoms of shivering, and slight dorsad pains, 
which have been mistaken for rheumatism. In some instances, there is sudden 
paralysis in one or more of the extremities below the seat of pain ; in others, the 
paralysis comes on gradually, and is preceded by pain in the portion of the spine 
corresponding with the supposed, seat of the haemorrhage. The other symptoms 
which have been observed are similar to those we have noticed when treating of 
myelitis affecting the cervical, dorsal, or lumbar portion of the cord. Eschars are 
often formed on the sacrum before death ; the sphincters are paralyzed, and the 
respiration becomes gradually more and more laborious ; in [the case of M. Gri- 
solle, there was nausea with sense of suffocation, and in that of M. Cruveilhier 
vomiting of black blood before the fatal termination. In the case of M. Monod, 
pus and blood were mingled with the urine, and in that of Abercrombie there was 
tetanic rigidity and convulsion. In this last case, however, the spinal marrow was 
not changed in structure, the haemorrhage having occurred between the dura 
mater and bones. There is in general no fever, the pulse is not affected, and the 
intelligence remains perfect to the last. 

Causes. Effusion of blood into the spinal canal may result from blows, falls, 
contusions, fractures, and other kinds of direct violence. Spontaneous apoplexy 
of the cord has been observed to follow when the individual has remained some 
time in the sitting posture, from lifting a heavy weight, and as a consequence of 
rheumatism, cerebral apoplexy, and myelitis. 

Anatomical Characters. The haemorrhage in spinal apoplexy appears to be 
occasioned by the same causes that produce it in the brain. It may form circum- 
scribed extravasations in the substance of the cord, as in cases recorded by Hutin, 
Cruveilhier, and Stroud. In such circumstances a cyst forms, and the blood ef^ 
fused imdergoes exactly the same changes we have described in cerebral apoplexy. 
Tn some instances it is combined with softening (Gaultier and Griso]Ie,)when the 



38 SPINAL APOPLEXY, {Treatment.) 

nervous substance is more or less broken up and mixed with the extrava^tion. 
The gray matter appears most Uable to this alteration. Hsmoirhage may aiso 
occur in the sub-arachnoid or arachnoid cavity, or between the dura mater and 
bony walls of the canal, as in the case given by Dr. Abercrombie The ettus on 
may be referred to hemorrhage occurring in the brain, which is forced mto the 
spinal canal, or to rupture of some blood-vessel in the adjacent structures, to which 
only, in the latter case, it can be attributed. 

Nature The pathology is perfectly consistent with the known functions of the 
spinal cord. The amount and seat of the paralysis is attributable to the degree of 
pressure or disorganization occasioned, and the portion more immediately affected. 
The study of the recorded cases also shows that the changes after the attack are pro- 
portionate to the alterations occunlng in the extravasation. The occurrence of 
convulsions in Dr. Abercrombie's case, in which the effusion was exterior to the 
dura mater, thus occasioning partial pressure, illustrates well the influence of this 
cause m producing excited action. This symptom has not been observed, when 
the extravasation has affected the substance of the cord directly. In Dr. Stroud's 
case, circumscribed effusion of blood took place on the left side of the cord, pro- 
ducing first hemiplegia of the game side of the body, and afterwards paraplegia. 
{Bright's Reports, vol. ii. p. 339.) 

Diagnosis. The diagnosis of this disease is very obscure, as our observation 
of it is as yet insufficient to enable us to mdicate its peculiarities; the premonitory 
symptoms, however, have been confounded with rheumatism, from whicn it can 
only be distinguished by the progress of the case, hi general, the sudden and 
acute pain distinguishes it fi-om other spinal affections, and when the spinal mar- 
row is the seat of the haemorrhage, there is no convulsion or tetanus. 

Prognosis. The case of CruveUhier, in which the patient hved five years after 
the first attack, proves that this disease is not always speedily fatal. In the majo- 
rity of cases, however, the greatest danger is to be apprehended. 

Treatment. In the treatment of spinal apoplexy, absolute rest, in order to pre- 
vent any recurrence of the extravasation, and to favour the absorption of effiised 
blood, is the chief element. Bleeding should be employed if there be no signs of 
prostration, but not to any great extent, as the symptoms do not indicate active vas- 
cular excitement. The diet should be low, and gi'eat attention paid to the alvine 
evacuations, which are to be regulated by injections, active purgatives being- as 
much as possible avoided. The state of the urinary bladder should be inquired^'into 
daily, and, if necessary, the urine drawn off by the catheter. Counter-irritants 
are obviously useless. Care should be taken to prevent the eschars, which are 
likely to form on the sacrum and back, by placing the patient on the' hydrostatic 
bed, or by adjusting cushions and air-pillows so as to prevent long-continued pres- 
sure on any part. 
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Characteristic symptoms. — Analogous affections. — Anatomical characters^ — Nature. — Causes. 
— Diagnosis. — Prognosis. — Treatment. 

The disease to which the name of Chorea is most commonly applied, and to 
which it was first restricted by Chaussieur is characterized by incomplete sub- 
serviency of the muscles of voluntary motion to . the Will, rendering their actions 
irregular, tremulous, and often ludicrous. It occurs most frequently in the female 
sex, and in general between the ages of eight and fifteen. The designations, 
" St. Vitus's dance and dance of St. Guy," became popular in consequence of the 
practice which formerly prevailed among the subjects of similar affections, to repair 
annually to a chapel at Ulm, in Swabia, dedicated to the saint, called by the Gei^- 
mans St. Weit, and by the French St. Guy; who, having suffered from the com- 
plaint in his lifetime, was supposed to be rewarded with the power of curing it 
after his death. It is probable that, from the influence of sympathy, a temporary 
aggravation of the complaint was produced in so large an assemblage of subjects, 
but it is said that they afterwards remained for a year free from the malady. 

In chorea the muscular disorder may either be general, affecting the extremi- 
ties, trunk, and face, or partial and confined to the face or neck, or to one extre- 
mity. It occurs for the most part in persons of a weak constitution, either na- 
tural or acquired, and is commonly preceded by derangement of the organic 
functions, indicated by variable appetite, tumid abdomen, constipated bowels, and 
impaired vivacity. The convulsive motions are preceded by slight irregular 
twitchings of the muscles of the face, which may easily be mistaken for voluntary 
grimices. In the progress of the complaint the irregular action becomes more in- 
tense, and implicates a greater number of muscles; those of the extremities, of 
the lower jaw, or of the head and trunk, being at different times affected. The 
patient does not walk steadily, but moves irregularly from side to side, or proceeds 
by jumps or starts ; one foot is rather dragged than lifted, and the movements of 
the arms resemble the gesticulations of players. As the complaint increases, the 
patient seems as if palsied, and becomes unable to v/alk or to perform the neces- 
sary movements of the arms. In extreme cases deglutition is difficult, and arti- 
culation interrupted, so as to produce stuttering ; the mouth is distorted, and saliva 
drivels from it. Different muscles may be successively convulsed, but those first 
affected usually continue involved throughout the whole course of the disorder. -.^ 

In severe cases the irregular actions are never suspended excepting during ) 
sleep, and may even continue irrespective of this condition. They may be conti- 
nuous, intermittent, or remittent ; and are increased by observation, contradiction, j 
or any irritating cause, and especially»by any attempt forcibly to restrain them. 
The eye loses its lustre and intelligence. The liability to causeless emotions, 
and the disposition to concealment characteristic of hysteria, are often present ; the 
mind becomes capricious and irritable, and there is a tendency to take alarm or to 
weep at the slightest cause. The disease when long protracted may induce fatuity, 
epilepsy, or hemiplegia, or may terminate in marasmus. 

Chorea in the female is frequently associated with deranged uterine function. 
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sometimes with chlorosis, but perhaps more frequently ^vith amenorrhcea. Hyst^ 
rical symptoms are in general superadded when the disease occurs about the tune 
of puberty. At this period chorea may be superseded ^7 hys ^na, wjiic^^^^^ 
later period may in turn give place to neuralgia, the susceptibility to these diseases 
seeming to depend on a similar condition of the nervous system, ^f^fj^l^f- 
ferent periods of life. Serous effusions, especially into the a'-^^hnoid.^^^^^P^"^* 
dium, sometimes attend protracted cases. The comphcation with rheumatic 
affections of the muscles, pericardium and spine, has been weU elucidated by Dr. 
Copland, as weU as by Drs. Prichard, Roeser and Bnght. 

Various cutaneous eruptions, of which urticaria and roseola, are the most fre- 
quent,maybe associated with chorea; but since the irregular movements may 
either precede, attend or follow the eruption, we must consider the phenomena, 
not as in the relation of cause and effect, but rather as results of the same state 
of the nervous centre. It is, however, probable that the eruptive condition tends 
to moderate the spasmodic disorder. 

In the disorder to which we now limit the name of chorea, the will is properly 
exerted, but is only partiaUy efficient. The analogous affections to which the 
term has been occasionally applied, consist chiefly in energetic and oflen measured 
actions of the muscles, under the influence of a morbidly excited will. Such ap- 
pears to be the nature of the original chorea of the Germans, of Taranttsm, and 
of Leaping ague. Sometimes, however, the muscular disturbance seems inde- 
pendent of the will, and unassociated with consciousness, and differs from con- 
vulsion only in the orderiy nature of the motions. Cases of rotation of the whole 
or part of the body, of malleation, and of irresistible propulsion forwards or back- 
wards, belong to this class. The phenomena which have occasionally occurred 
under the excitment of religious enthusiasm, although in the first mstance result- 
ing from mental impressions, often become involuntary in their progress, 

I. In the first class of analogous affections we may specify the following ex- 
amples : — 

1. The original chorea consisting of inordinate and almost supernatural mus- 
cular exertions, depending on a mental impulse and excited' by imitation or by 
music, the measure of which seemed to regulate the movement. Felix Platems 
mentions a woman of Basil who danced for a month ; and it appears from the 
accounts of Horstius and others, that the complaint was apt to recur annually, and 
that those affected would continue dancing when under the influence of music, for 
an incredibly long period, until at length exhausted by then- exertions. {De 3Ientis 
Alien., vol. i. p. 15.) Later writers have referred to the affection under the names 
of Epilepsia saltatoria and Morbus saltalorivs. The first distinctly recorded 
manifestation of such a malady occurred, a. d. 1027, near Bernberg, on St. John's 
Day ; a festival during which it was customaiy, perhaps in imitation of Bacchalian 
rites, to kindle th6 nodfijr, and to dance around or through it with various frantic 
gestures. There is reason to believe that these performances sometimes gave 
origin to the disorder in question. For several centuries after this period the af- 
fection was occasionally witnessed. The excitement produced by destructive epi- 
demics and other calamities, and the superstitious ceremonies of Popery probably 
contributed to its prevalence. In St. John's dance, as well as in that of St. Vitus, 
and in the affection next to be described, a tympanic state of abdomen was a fre- 
quent symptom. 

2. Tarantism (sometimes designated Tarnntuli^mus, Chorea Sancti Valen- 
iini, Choreomania, Daemon nmania, Melcfhcholia saltans, <§'C-) in every imnortant 
particular resembling the affection last described. A few hours after bein"^ bitten 
by the poisonous spider called Tarantula, the patients fell down senseless and mo- 
tionless, with difficult respiration and heavy sighing. As these symptoms subsided 
they appeared desponding and melancholy, frequented church-yards and solitary 
places, evinced a capricious fancy for particular colours, and sometimes anne ^d 
to have an irresistible propensity to roll themselves in the dirt. At the so ^ f 
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suitable music they began to move first the fingers, then the hands, feet, and suc- 
cessively other parts of the body, and then sighing and dancing threw themselves 
into every variety of violent and fantastic gesture. Sauvages says, " Those who 
are stung die in a little time without the present assistance of music, all other 
remedies giving no relief" Those affected were capricious as to tune, and re- 
quired the notes to be run over with the greatest quickness. This quickness of 
sound, called terantella, afforded a test for the detection of those who feigned the 
disease, a practice, according to Baglivi, common among the women of Apulia, 
when they wished to be indulged in music and dancing. If they were satisfied 
with slow musical movements the deception was at once discovered. An instance 
of convulsive disorder resembling tarantism, produced by the bite of a spider, 
and cured by music, is related in the Ne.ro York Medical Repnsiiory. 

3. The Lettping ague of the Scotch writers, characterized by increased effi- 
ciency, but depraved direction of the will, producing an irresistible propensity to 
dance, tumble and run about in a fantastic manner, often with fai- more than the 
natural vigour, activity and precision. The subjects of the malady, after some 
pain of the head and lower part of the back, become affected with bodily distor- 
tion. They leap in a remarkable manner, climbing or springing from the floors to 
the rafters of cottages, and swinging by or whirling around them. This state is 
often accompanied with a disposition to secrete any thing within their reach. 

In the Edinburgh Medical and Surgical Journal there is an account of a girl 
affected with this complaint, who also exhibited a remarkable inclination to com- 
mence sentences with the last word, and often put the last letter of a word fore- 
most. In writing she would proceed right to left, placing the last word and the 
last letter first ; often with great rapidity, and apparently without consideration. 
In the treatment of this case, purgatives proved useless ; opiates sometimes pre- 
vented a paroxysm, but did not permanently relieve. Locked jaw of eight days' 
duration followed the use of a shower bath, and the symptoms did not return. 
Some cases of periodical jumping and shrieldng, related by Armstrong, following 
pertussis, and considered epileptic, probably belonged to the same class of affec- 
tions. 

At the close of the seventeenth century, a case in some respects resembling 
those above described occurred at Edinburgh, and an account of it was published 
with the title, ^ True Narrative of the SiifferingH of a Vovng Girl, who was 
strangely molested by Evil Spirits and their Instruments. A commission from 
the king was appointed to inquire into it, and seven persons were in consequence 
committed to the flames for witchcraft. {Edin. Med. Com. vol. ix.) 

n. The second class includes those analogous affections in which the movements 
are systematic, but involuntary ; viz. malleation, rotation, and propulsion in various 
directions. 

1. The affection to which the term Mallvatio has been applied, examples of 
which have been described by Morgagni, Dr. Crawford, and other writers, con- 
sists in an apparently irresistible disposition to beat the knees with the hands as 
with a hammer. The action is regular but involuntary, and occurs in parox- 
ysms. 

2. Instances have occasionally occurred of involuntary rotatory motion of the 
whole or part of the body. For example, rotation of the head has been observed 
by Drs. ConoUy and Crawford, and Mr. Hunter has related a case in which 
rotation of the head and trunk occurred, and Avas relieved by the application of 
tartar emetic ointment to the scalp and spine. Under the name of chorea, Dr. 
Watt has related the case of a girl ten years of age, who, after suffering from 
vomiting and excruciating headach, evinced a singular propensity to turn round 
on her feet like a spinning-top. , On the subsidence of the affection (in about a 
month) the head was aggravated, and the muscles of the neck were partially para- 
lyzed. After this, paroxysms occurred daily, in which she placed herself across 
the bed, and rolled rapidly on her side, from one end to the other. About sixtv 

Vol. II.— 6 
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rotations were accomplished in a minute. They were not checked by the affu- 
sion of cold water; indeed, when placed in the shallow bed of a river, the girl 
kept up the motion, although at the risk of being drowned. In about five week5 
a different movement was substituted, namely, that of approximating the head 
and heels, raising the trunk, and then falling forcibly on the back. These mo- 
tions continued to characterize the affection for five weeks, when they were suc- 
ceeded by a propensity to stand on the head, to raise the feet perj^endicularly, 
and then fall as if dead; these evolutions were performed more than twelve times 
a minute for fifteen hours daily. The malady did not yield to blisters, setons, 
local depletion, emetics and cathartics, which were successively employed, but 
disappeared after a spontaneous diarrhcea. 

3. Propulsion, either forwards, backwards, or in zigzags, has occasionally oc- 
curred. M. Piedagnel has given an instance of a man who sometimes went out 
and walked forwards till he was exhausted and obliged to be carried home in a 
litter {Magendie's Phynology, by Milligan, p. 189;) and Dr. Laurent of Ver- 
sailles, has related a counter part to this case, in a girl irresistibly propelled back- 
wards Avith such violence, as to sustain considerable injury. Drs. Dufour and 
Rennis {^rch. Gen.,- Lond. Med. and Surg. Journ., June, 1832) have related 
examples of zigzag movements occurring in persons addicted to intoxication, who 
had previously suffered from bronchitis. The phenomena were at first mistaken 
for those of drunkenness, but yielded to the use of opium. 

Mr. Kinder Wood has recorded a most interesting example, in which the phe- 
nomena of the original chorea were associated with malleation, rotation, propul- 
sion, and leaping ague. It occurred in a woman whose nervous susceptibility 
was probably increased by prolonging lactation for fourteen months, the catanie- 
nia having appeared during the latter three months. At first she suffered from 
pains of the face, which were relieved by a liniment of opium and ammonia; 
twinkling of the eye, motions of the legs, and rotation of the arms, succeeded. 
The palms of the hands were beat upon the thighs, and the feet upon the ground, 
the backs of the wrists were struck frequently against each other; at other times 
the middle fingers being extended inwards, struck the palm of the opposite hand, 
and so alternately with almost inconceivable quickness. The affection of the 
eyelids was usually succeeded by headach of short duration, with sickness and 
vomiting. On some occasions she would move up and down, or from side to 
side on her chair, and then springing on her feet, leap and jump, or be propelled 
forwards. Sometimes she would go into every corner of the room, striking the 
furniture. She would frequently dance on one leg, holding the otlier in the hand. 
In the course of the complaint it was observed, that the blows on the furniture 
were in musical time, and the involuntary actions, as they were considered, 
changed to a measured step. Although ordinarily an inexpert dancer, she would 
on these occasions move about elegantly in a niinuet. It was ascertained that 
there was always a tune in her mind, impelling her to the movements. When 
this tune was performed on the drum, she ran up to the instrument and danced 
with great activity and apparent delight, but the movements were always stopped 
by rolling the drum. Although yielding, as it seemed, unavoidably to the desire of 
dancing, she always wished for the rolling of the drum, that the muscular excite- 
ment might be checked; for, till a new impression was made by a chanffe of 
measure, the morbid desire prevailed over the rational will. As occurs in tarant- 
ism, the motions always commenced in the fingers and then extended to other 
parts of the body, and became more frequent as their duration lessened On thi. 
day the motion ceased, diffused patches of a briglu red eruption ^came out n^ax 
the elbows, and continued for three days. The eatamenia ifterwarH A 

and health seemed established. In five Weeks, however, the muscular '"^^^^^7 
recurred, and the eruption appeared on the arms. This attack lasted K^"^^ 
days. Five weeks afterwards the affection returned for the third time, but a^."! J!5 
a more spasmodic character; when laid down the patient turned involunt i 
her back, and the muscles of the neck were so affected as to force back tl K °5 



CHOREA, {.Anatomical Characters.) 43 

and occasion dyspnoea. On this occasion no relief was obtained from music, but 
a cure was effected by bleeding. The previous attacks had been treated with 
aperients, tonics, and anodynes; and it is worthy of notice, that in each instance 
the most decided improvement succeeded the use of calomel and jalap. The 
catamenial function was suspended at the time of the malady, but had been pre- 
viously regular. 

III. The convulsive disorder which has sometimes occurred in religious as- 
semblies, and has occasionally prevailed as an epidemic, is usually accompanied 
with shouting, singing, dancing, laughing, and coughing, with irregular exacer- 
bations and remissions. During a remission, shaking hands with, or even look- 
ing at a person affected with the complaint, will excite a paroxysm. The seizure 
is at first violent and convulsive, and continues even on lying down, but after a 
time becomes chronic, and more closely resembles chorea. 

The phenomena have been well described by Dr. Robertson, as they occurred 
among a sect of enthusiasts in Tennessee and Kentucky, in the year 1800. 
{Inaug. Essay on Chorea St. Viti, 1805.) A similar affection occurred in a 
congregation at Cambuslang, in the year 1742. The movements, which were at 
first voluntary, became spasmodic, the muscles of the neck and upper extreinities 
were convulsed, and the sufferers were thrown down and agitated with motions 
like those of a live fish upon land. 

Anatomical characters. The opinions of authors regarding the morbid ana- 
tomy of chorea are extremely various, and the descriptions of occasional appear- 
ances serve chiefly to prove that there is not necessarily any structural change. 
Dr. Clutterbuck considers the disease dependent on inflammation of the brain ; 
Drs. Coxe and Patterson on turgescence of its vessels with tendency to hydroce- 
phalus. Roeser and Willan have found serum in the ventricles. Monod refers 
the malady to hypertrophy and injection of the brain and spinal cord ; Hutin to 
hypertrophy and hardening of the anterior part of the spinal cord. Changes in the 
membranes of this part, such as the effusion of turbid serum or lymph, or the 
formation of bony plates, have been described as occasional phenomena by Drs. 
Copland, Prichard, Aliprandi, and Bright; and ecchymosis of the membranes, with 
a pulpy state of the medulla spinalis, was detected in a case related by Dr. Keir of 
Moscow. {Ellin. Med. and Surg. Joiirn., No. cxxii, p. 93.) 

Dr. Serres having found, in one case, a tumour pressing on the corpora quad- 
rigemina, in two instances inflammation of these parts, and in another example 
sanguineous effusion, is disposed to refer the disease to a morbid condition of these 
organs. Dr. Brown discovered a concretion in the medullary substance of the 
left hemisphere of the brain. In Dr. Hawkins's case there was increased vascu- 
larity of the uterus, with concretions in the pancreas, omentum, and mesentery. 
Duges, Ollivier, Rufz, Gerhard,* Hache, Rostan, Lawrence, and many other patho- 
logists have, however, searched in vam for any morbid changes which could be 
regarded as necessarily connected with the disease; and it is evident that many of 
the appearances above described must be considered simple coincidences; wliilst 
others, as Drs. Patterson and Percival have observed in reference to hydrocepha- 
lus, must be viewed rather as effects than causes of the complaint. Since the 
scalpel fails to reveal the seat of the malady, we must have recourse to the light 
which physiological investigations may throw on the inquiry. There is considera- 
ble evidence in favour of the opinion, that the stimulus of the will passes from the 



• The case cited by the author was that of a young- girl of nine or ten years of age, who 
died purely of the disease, that is, worn out by the excessive and continued movement. No 
lesion whatever could be detected in the brain or spinal marrow, although I examined those 
organs with the most scrupulous attention. It is is cited in the memoir of Dr. Rufz. (Ar^ 
chives Generalet.) G. 
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brain through the spinal cord to the voluntary muscles; and the conclusion which 
Magendie has deduced from his experiments, namely, that the will passes through 
the hemispheres of the cerebrum, and that the direct cause of motion is in the 
medulla spinalis, is at least plausible. The disturbance of harmony between the 
part which supplies and that which conveys the stimulus of the will to the muscles, 
must be sufficient to produce the irregular movements of chorea; and this harmony 
may probably be interrupted by derangement, whether structural or functional, of 
any part intervening between the cerebral hemispheres and the portion of the spinal 
cord from which the nerves of the affected muscles proceed. The frequency 
with which, in extreme cases, change of structure of the cerebro-spinal axis has 
been observed, is favourable to this view, since long-continued functional derange- 
ment, although it does not necessarily occasion organic change, will frequently pro- 
duce that result. 

There is direct experiment in support of this explanation of the cases of propul- 
sion forwards and backwards, and of rotation, which have been above described 
as in some respects analogous to chorea. Magendie found, that when the corpora 
striata were i-emoved, the animals operated on darted irresistibly forward; and 
that, when injury was inflicted on the cerebellum or medulla oblongata, they 
receded. {Op. cif., p. 187, 202.) The experiments of Serres, Flourens, and 
Rolando, are favourable to the same conclusion. When the peduncles of the cere- 
bellum were divided, rotation took plac^ towards the side cut; and vertical sections 
of the cerebellum, or pons varolii, produced ths same effect, which was always 
most decided in proportion as the injury was near to the peduncle, the movement 
being to the right or left, according as the incision was right or left of the mesial 
line. Lesions of the medulla oblongata, where it approaches the external part of 
the anterior pyramid, occasioned a rotatory movement; but, on cutting through 
the spinal cord behind the occipital bone, the motions became involuntary emd irre- 
gular. In connexion with these inquiries it may be interesting to mention,' that 
effusion, into the ventricles, pressing upon the corpora striata, has been constantly 
found in horses affected with inability to go back. 

The physiology of the nervous system is not sufficiently advanced to enable us 
to fix the locality of its individual functions ; allowing their full weight to the expe- 
riments and observations which have been referred to, we are not authorized, with 
Serres, to limit the seat of chorea to the corpora quadrigemina or striata, or with 
Eouillaud and Magendie to the cerebellum. 

Cases of rotation may probably depend on derangement affecting the pons 
varolii, medulla oblongata, or the peduncles of the cerebellum; propulsion for- 
wards on an altered state of the corpora striata, and backwards on morbid condi- 
tion of the cerebellum: but the correct exercise, yet inefficient power, of will, 
which characterizes true chorea, seems rather to indicate an affection either of 
the spinal cord, or of some part closely approximating to it. Tarantism and the 
chorea of the Germans may probably consist with integrity of functions of these 
parts. The muscles in those affections accurately obey the stimulus of the will 
which exists in excess, possibly from excitement of some part of the sensorium 
more direcdy connected with the mind, perhaps individual faculties of the mind 
inasmuch as they are associated with material structure, may possess a power of 
stimulating to action analogous to Avill; and which, in contradistinction to the 
rational will, may be termed instinctive. 

I'he morbid excitement of this power rendering it uncontrollable by the judg- 
ment, may occasion some of the irresistible actions present in aftections analoffous 
to chorea, and may also produce some of the phenomena of monomania to which 
indeed, these maladies seem closely allied. ' ' 

Nalnre. Galen and Mead considered the disease a modification of nalsv 
Sydenham regarded it as a convulsive disorder, occasioned by a humour affect- 
ing the nerves; Baumes and Pinel attributed it to a combination of convulsion 
and palsy; Snuvages, CuUen, and many others, have referred it to a state of 
general debility, and consequent mobility of the system; others, amono- whom 
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Drs. Parr and Hamilton may be particularly mentioned, consider that the de- 
rangement of the muscular actions arises from sympathy with disorder of the 
digestive functions. 

Chorea may doubtless occasionally arise from a morbid condition of the 
cerebro-spinal axis or its membranes, sometimes induced by the excitement of 
mental impressions or moral emotions; but the peculiar irritation of the nervous 
system essential to the malady, seems to be generally associated with, and pro- 
bably dependent upon, disorder of the organic functions, which, acting on a sus- 
ceptible nervous system by means of the ganglionic nerves, may sympathetically 
interrupt the functions of those parts which convey to the muscles the stimulus 
of the will. 

Cannes. When derangement of the bowels occur in young subjects of sus- 
ceptible nervous system, almost any powerful impression, either on the mind or 
the body, may be sufficient to excite the disease. Among mental causes, jea-- 
lousy, envy, anger, disappointment, anxiety, and excited imagination, may be ] 
mentioned, but fright is generally allowed to be the most frequent. A majority 
of the cases related by Dr. Reeves, Mr. Bedingfield, Dr. Bright, and others, are 
referrible to this cause; and its influence in producing chorea cannot be denied, 
notwithstanding the contrary opinion of Guersent, who argues that the liability 
to be easily alarmed is a characteristic of the morbid condition, rather than the 
cause, of the malady. The disease is occasionally induced by the irritation 
accompanying the second dentition. Mechanical injuries [Med. Chir. Rev. vol. 
ii. p. 569,) especially of the head (Edin. Med. and Surg. Journ., vol. ix. p. 
123; and Med. and Pliys. Journ., vol. xv. p. 127,) and through the orbit [Phil, 
Trans., vol. liii,) suppressed eruptions, the healing of ulcers, extension of rheu- 
matism to the spinal membranes, worms and intestinal accumulations, and the 
influence of fever or other previous disease, are among the causes enumerated by 
authors of repute. Dr. Marshall has detailed a case resembling chorea, appa- 
rently produced by lightning. The symptoms were much aggravated by pres- 
sure at certain points of the spine. The example is of peculiar interest in 
connexion with the evidence adduced in Dr. Marshall's work, of the occasional 
production of softening of the spinal cord by lightning. It also serves to illus- 
trate some milder examples of the disease, which were relieved by treatment 
applied to the spine. 

All the causes of constitutional debility, whether hereditary or acquired, are 
favourable to the production of chorea; but premature excitement, either of the 
intellectual faculties or moral feelings, sedentary employments, innutritious diet, 
and impure air, may be especially mentioned. Females are much more liable 
to the aflfection than males. The proportion in Dr. Reeve's cases was 57 to 27; 
in Dr. Manson's, 53 to 19; in those of M. Rufz, 138 to 51: from these state- 
ments, and from the recorded experience of Heberden, Frank, Elliotson, and 
Copland, the liability of the sexes may be calculated as in the proportion of 3 to 
1. The time of life in which the disease is most common is from the period of 
second dentition to puberty; but instances have occurred as early as the fifth 
year, and the disease has been known to exist from infancy. No age, however, 
seems to be absolutely exempt, Dr. Copland having witnessed the disorder in a 
man above fifty years of age. Dr. Powell, in a woman, aetat. seventy, after 
epilepsy, and M. Bouteille associated Avith hemiplegia in a woman, aetat. eighty. 
The complaint appears to be litde influenced by atmospheric changes; but Rufz, 
Duges, Blache, and Spangenburg, consider it most common in summer. There 
is reason to believe that it is very rare in the southern hemisphere, M. Rochoux 
not having witnessed any example in Guadaloupe, Chervin in the Antilles, nor 
Danste in the course of thirty years' practice in Martinique. Imitation has little 
influence in the production of the disorder. In the Hopital des Enfans, Blache 
never witnessed its production by this cause. 

Diagnosis. The characteristic partial dependence of the irregular muscular 
motions on the will, is suflicient to distinguish chorea from most other disorders. 
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In convulsions, whether epileptic or hysterical, the movements are more violent, 
and are entirely independent of the will. In paralysis agitans, a disease for the 
most part of later life, the agitation is more constant, more limited, and is devoid 
of ludicrous character. The tremor produced by mercury has a greater resem- 
blance to chorea, but is accompanied with a peculiar quick catching. In cases 
combining the phenomena of chorea and hysteria, attention to the history and 
attendant circumstances will enable us to analyze the symptoms as far as is essen- 
tial for practical purposes. 

The prognosis is generally favourable, chorea being scarcely ever fatal, and 
becoming dangerous only when associated with, or merging in, any more formi- 
dable disease, such as epilepsy, dropsical effusion into the serous cavities, para- 
lysis, or change of structure of the brain or spinal cord. Dr. EUiotson observes, 
that when the disorder is confined to the muscles of one arm or of the head, and 
especially when occurring in the adult, he has never seen it cured. Since the 
susceptibility of the nervous system is less in the adult than in the child, the pro- 
bability of the existence of important organic lesion is greater when the disease 
occurs in advanced life, especially if the limited nature of the malady implies a 
local seat. 

Treatment. Cases which are not very severe, frequently yield to almost any 
plan which, without impairing the strength, produces a decided effect on the sys- 
tem. Hence it is easy to explain the diversity of remedies recommended by 
different practitioners; Dr. Bardsley senior, mentions, that in the Manchester In- 
firmary, notwithstanding the variety of treatment adopted by successive practi- 
tioners, an incurable case had not presented itself in the course of thirty-three 
years. Still the duration of the complaint, and the facility with which it is reme- 
died, will often in a great degree depend on the judicious adaptation of treatment. 
A case, for example, may be cured in two or three weeks by suitable treatment, 
which, under less appropriate management, would be protracted for several 
months. 

The general abstraction of blood has been adopted by those who considered 
the disease congestive or inflammatory, and has been sanctioned chiefly bv M. 
Bouteille, Lisfranc, and Dr. Clutterbuck, who repeats the bleeding at intervals of 
a few days. Serres, considering the disease to depend on congestion or some 
other morbid state of the corpora quadrigemina, applied leeches and counter-irri- 
tation to the upper part of the spine. Dr. Watt speaks favourably of bleeding, 
but Cullen and Armstrong found it frequently injurious. 

The purgative plan has been adopted chiefly by Whytt, Hamilton, Cheyne, 
Guersent, and Chapman, and by a large proportion of the most successful practi- 
tioners. Dr. Hamilton generally cured the disease by these means alone in ten 
days or a fortnight. The purgatives which have been most employed are aloes, 
senna, calomel, scammony, and jalap, but probably sufficient discrimination has 
not always been exercised in the selection of the individual remedy. 

Of the vegetable tonics employed in the treatment of this complaint may be 
mentioned cinchona bark, as particularly recomm.ended by Cullen, Mahon,' and 
Werlhoflf; the flowers of the cardamine pratensis by Sir George Baker and 
Michaelis; the powder infusion or decoction of Seville orange-tree leaves by Haen 
and Engelhard. 

Among the metallic tonics may be enumerated, the oxide of zinc which was 
considered a specific by Mr. Bedingfield, and is favourably noticed by Dr Craw- 
ford: many of the German authors commend its powers, but StoU has not ob- 
served any advantage from its use. The sulphate of zinc is much employed bv 
Dr. Bright, and is preferred to the oxide by Dr. Copland. The latter author 
confirms the statement of Dr. Odier of Geneva, that the addition of two ' - of 
ammoniuret of copper to each dose of the oxide of zinc, prevents that^^^^^^d 
from irritating the stomach. The nitrate of silver, which was recomme ^l\^Ah 
Frank, Uwins, and Crampton. Fowler's arsenical solution, in doses 'f ^h 
minims, gradually increased to ten, three times a-day, has been advant^ ^ ^^^ 
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employed by Mr. Martin and Dr. Gregory. But the use of arsenic is sometimes 
productive of injurious effects, an objection which applies also to sulphate of 
copper and nitrate of silver. Of all tonics iron is perhaps the safest and most 
efficacious. Dr. EUiotson's experience leads him to confide in the remedy with- 
out the previous use of purgatives. He prefers the sesqui-oxide in doses of from 
half a drachm to half an ounce, but sometimes administers from one to four grains 
of the sulphate. 

Cold-plunging was the method constantly employed by Dupuytren; his plan 
was to immerse the patient suddenly five times in twenty minutes: this treatment 
continued for a fortnight, or at most a month, generally cured. Dr. Hamilton 
was accustomed to adopt this measure previous to his employment of the purga- 
tive plan; but attributes bad consequences to its use. It is difficult to suppose 
that a disease, associated with so much organic derangement, could be removed 
by the shock of the cold bath without the risk of superinducing some other ma- 
lady. The use of cold affusion or the shower bath, the patient standing in warm 
water, is not liable to the same objection. 

Extract of belladonna in doses of a sixth to a quarter of a grain was adminis- 
tered by StoU, who at the same time employed an antispasmodic liniment with / 
great advantage. Valerian is recommended by Bouteille and Guersent, assafoetida 
by Bayle and Jadelot, musk by Bardsley, and a combination of camphor and ex- 
tract of henbane by Dr. Bright. 

Among internal counter-irritants may be specified spirits of turpentine, first 
prescribed in this disease by Dr. Copland, a solution of tartar emetic by Ferran, 
large doses of the same remedy (from four to eight grains) by Breschet, and 
emetics by Laennec. External counter-irritants, such as blisters, setons, and 
issues, have been employed by many practitioners, and by others tartar emetic 
ointments, or plasters to the scalp and spine; and Chrestien advises aromatic em- 
brocations. 

Galvanism, recommended by Meyreaux, and electricity, first introduced as a 
remedy by De Haen, appear to act as counter-irritants. The application of elec- 
tricity often produces an eruption of the nature of lichen urticatus. This agent 
seems especially efficacious in cases associated with defective catamenial secre- 
tion, and has been lately employed by Dr. Addison with considerable success. 

The above enumeration is not intended to imply, that the authors referred to 
confided exclusively in the remedies which they particularly sanctioned, since 
many of them were accustomed to combine and vary resources according to the 
peculiarities of individual cases. 

If the opinion be correct, that the disease usually depends on nervous mobility, 
associated with derangement of the digestive organs, whether we regard these 
conditions in the relation of cause and effect, or as simultaneous expressions of 
the same diseased state, it is equally obvious that two indications are presented, 
viz. the correction of the morbid state of the digestive organs, and the removal of 
the nervous susceptibility. The relative degrees of these two conditions 
doubtless vary. Probably the nervous affectibility is less in Scotland than in 
England; and from this circumstance we may derive an explanation of the fact, 
that Dr. Hamilton found purgatives adequate for the cure of the cases which 
fell under his management, whilst the same mode of treatment has often failed in 
England. Dr. James Johnson tried purgatives alone without success in cases 
which afterwards yielded to the administration of oxide of zinc with alteratives 
and antispasmodics. 

Of twenty cases treated by Dr. Bardsley on the purgative plan only fourteen 
were cured, and the average duration of the treatment was more than six weeks. 
Of twenty cases treated by purgatives for a time, and afterwards by antispas- 
modics, the whole Avere cured in an average period of less than a month. Dr. 
Bardsley tried the uncombined antispasmodic treatment, selecting remedies of 
acknowledged power, such as camphor, opium, valerian, ether, and musk. He 
gave a fair trial to the tonic method, employing the sulphate and the carbonate of 
iron, the aramoniurets of copper and of iron, oxide of zinc, nitrate of silver, and 
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arsenical solution. He also had recourse to iodine, strychnia, electricity, the 
shower bath, tartar emetic ointment and blisters to the spine; and he derived from 
his experiments the conclusion, that no single plan of treatment was entitled to 
confidence, and that the combination of purgatives and antispasmodics was the 

l)6Sta 

The principle of combination was also countenanced by Sydenham. His 
method was to employ purgatives, tonics, and antispasmodics; and although he 
perhaps carried depletion to too great an extent, in other respects it is probable 
that his treatment has not been much improved by subsequent practitioners. We 
are strongly impressed with the desirableness of commencing the treatment vnth 
purgative's. Underwood has indeed objected to the opinions of Parr and Hamil- 
ton, that if the intestinal irritation which they assume exist, it is dangerous to 
increase it by the employment of purgatives; but whatever may be said of the 
theoretical explanation, the advantage of commencing the treatment of chorea with 
purgatives may be considered established. 

Dr. Bright, who seems to disparage the purgative plan, employs chiefly calo- 
mel, scammony, and senna, and Dr. Bardsley aloetics; but Dr. Hamilton rarely 
omitted occasional doses of calomel with jalap; and we believe that when this 
combination is not contra-indicated, it is the most efficacious in the treatment of 
chorea, freely emulging the biliary ducts without producing much irritation. The 
advantage derived appears to be proportioned not to the quantity of sc^'balae 
passed, or to the amount of irritation induced, but rather to the production of free 
secretion without concomitant irritation. 

The indications in the management of chorea are, 1. To ascertain the existence 
of anv congestion or irritation of the cerebro-spinal axis, and if such a condition 
be found to exist, to relieve it by moderate local depletion: 2. To set freely on 
the bowels by suitable purgatives; and 3. To administer remedies calculated to 
invigorate the frame, and thus to diminish nervous susceptibility, and increase 
the energy of the digestive function. 

1. In some cases of chorea, although by no means a large proportion, various 
symptoms, such as pain and heat of head, throbbing of the carotid or temporal 
arteries, suflfusion of the eyes, tenderness at the back of the neck or other parts of 
the spinal column, and excitement of mind, indicate congestion or inflammation 
of the cerebro-spinal axis or its membranes. In such instances the abstraction 
of blood cannot safely be dispensed with, and should be succeeded by counter- 
irritation, and the application of cooling lotions to the head and of warmth to the 
extremities. The state of the pulse will materially assist us in determining the 
extent to which the abstraction of blood may be carried. Unless the pulse pos- 
sesses some degree of incompressibility, the application even of a few leeches 
will often be productive of eventual injury; and it is better to deplete less than 
the urgency of the symptoms may appear to indicate, trusting to the use of pur- 
gatives, which, if not alone sufficient, prove most important auxiliaries in correct- 
ing the condition above described. All excitement of the senses must be as much 
as possible avoided, light and noise being excluded; the mental faculties must be 
suffered to rest, and moral emotions be restrained. 

2. In the simple form of the disease, the judicious employment of purcatives is 
sufficient materially to moderate the symptoms ; we are accustomed to confide 
chiefly in occasional doses of calomel and jalap, followed in a few hom-s by castor 
oil, and repeated at inter\als of two or three days. Spirit of turj-tentine will some- 
times prove a valuable auxiliary, especially when there is reason to suspect the 
presence of worms in the intestinal canal. The number of doses of calomel and 
jalap must be regulated partly by the appearance of the intestinal evacuations, 
partly by the effect produced on the muscular disorder, and on the f^eneral 
health. While the evacuations continue scybalous and fetid, the renetV I 
the calomel is usually indicated ; but when the secretions become natur 1 M?" 
casional employment of milder ajierients, such as castor oil, or a conibin- f ^ ^\ 
the infusions of gentian and senna, may be substituted. Sometimes the i-'*- '^^'V 



CHOREA, {Trealment.) 49 

muscular actions disappear in less than a fortnight, under the use of purgatives ; 
at other times the symptoms are temporarily relieved, but after a few days recur 
or increase. Under such circumstances we have immediate recourse to the tonic 
plan, which indeed may often be commenced after the first or second dose of piu"- 
gatives. 

3. In cases characterized by general debility, tonics may be required almost 
from the commencement of the treatment ; and few cases occur in this country, 
in which they are not eventually required to render the cure rapid and permanent. 
The diversity of opinions regarding the most effectual tonic has been already 
noticed. Dr. Bright prefers sulphate of zinc, especially in cases produced by fright, 
in doses of from one to ten grains ; in patients of weak and irritable habit, nitrate of 
silver combined with aloes and myrrh may be suitable : but we have rarely met 
with instances of which the indications were not readily fulfilled either by the ses- 
quioxide of iron or the sulphate of quinine; each of which medicines has occasionally 
succeeded after the failure of the other. In cases characterized by general laxity 
of fibre, or by decided intermissions, quinine has appeared to be most effectual. 

In the majority of instances, however, especially in those accompanied with de- 
ficient energy of circulation, or in which undue repletion has been employed, iron 
has far surpassed all other tonics. Dr. Elliotson finds that it may be continued 
notwithstanding the presence of headach and paralysis, and there seems to be 
scarcely any limit to the quantity which may be administered. Mr. Maclure has 
detailed the case of a little girl who took more than thirty pounds in a few months 
with advantage. 

In many instances ten or fifteen grains in treacle or sirup of orange-peel, given 
three times a-day, will accomplish the object ; sometimes it is necessary to increase 
the dose to several drachms. Valerian and calumba may occasionaUy be given 
with advantage combined with iron and an aromatic. By some practitioners 
antispasmodics have been considered essential, and they must not be despised as 
auxiliaries ; but we consider them rather as palliatives than remedies, and repose 
more confidence in the permanency of cures accomplished chiefly by the agency 
of purgatives and tonics. Dr. Bardsley recommends musk and camphor, in doses 
of four grains each every four hours, and every evening an enema containing 
twenty or thirty drops of laudanum in four ounces of assafcetida mixture. The 
tendency of laudanum to produce constipation and cerebral congestion is an ob- 
jection to its frequent use, and the object may probably be as effectually obtained by 
a combination of camphor and extract of henbane. The sulphur bath is very 
generally used at Paris in these complaints : Baudelocque has found it almost 
invariably efficacious. The power of the remedy in improving the condition of 
the capillary circulation, regulating the bowels, and augmenting the general vigour, 
render it well deserving of greater attention than it has yet received from the Pro- 
fession in England. 

Treatment of complicated stales. Chorea in the female is so firequently asso- 
ciated with amenorrhcea, that it has been referred by Bouteille to a puberty diffi- 
cult to establish. In such instances a combination of Pi). Galbani Co. with Pil. 
Aloes et Myrrhae forms a suitable medicine. If proofs of congestion be present, 
leeches may be applied to the upper part of the thighs or to the back ; if there 
be deficient tone, or a state of anaemia, the Tinct. Fcrri Muriatis, or some other 
preparation of iron is indicated. In cases accompanied with chlorosis, a combi- 
nation of iodine with iron is singularly eflScacious. A draught containing from five' 
to ten grains of carbonate of iron, and from five to ten drops of tincture of iodine, 
may be given twice or thrice a-day; or if the bowels be too irritable to bear inter- 
nal stimulants, the transmission of electrical shocks through the pelvis will some- 
times accomplish the object. 

Complications with disease of the heart and pericardium, or of the spinal cord 
and its membranes, require careful treatment: if of an inflammatory nature, 
well-regulated depletion and counter-irritation must be employed ; if there be' 
rheumatism, without inflammation, ammoniated tincture of guaiacum, with ser- 

VoL. II. — 7 
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pentaria and camphor, will be appropriate. Cod liver oil may be given to patients 
who can tolerate the remedy. 

In cases combined with paralysis, or with stuttering, especially when occurring 
in adults, and exciting suspicions of effusion under the arachnoid, the use of iodine 
has sometimes produced gratifying results. The iodide of potassium when pure, 
in doses of from three to five grains judiciously administered, is a safe and power- 
ful remedy. In some cases a course of mercury may be required. 

It is obvious that in the treatment of the disorder, as well as in the management 
of convalescence, the general habits of mind and body, and the regulation of diet, 
demand especial care. 

The shower bath, and subsequently sea bathing, are useful tonics, especially 
when followed by friction of the skin. Mineral waters adapted to the peculiarities 
of the individual case may be employed with advantage — Pyrmont, Spa, Ton- 
bridge, and other chalybeates, being well adapted to the pallid and leucophleg- 
matic; Ems to cases characterized chiefly by irritation ; and Carlsbad perhaps more 
especially to instances of the disease associated with the strumous habit. Free exer- 
cise in country air is very desirable, and the use of the skipping rope, horse exer- 
cise, or other sports accustoming the muscles to prompt and accui'ate subserviency 
to the will, should not be neglected.* 

* The use of warm sulphur baths, made by dissolving the su'phuret of potassa, was intro. 
duccd by Dr. Baudclocque at the children's hospital of Paris, and the practice was found to 
be very successful. No other remedy was used. In private practice, these baths are iiicon* 
vcnient, but they will sometimes be useful as ar> adjuvant to other modes of treatment. 

6. 
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HYSTERIA. 



General observaliuns. — Division into three forms — regular — irregular — complicated. — Diag- 
nosis. — Prognosis. — Causes. — Nature. — Curative treatment. — Moral management and pre- 
venlive treatment. 

The term Hysteria, although established by long usage, seems to have been 
generally employed with more than ordinary vagueness too often characteristic 
of attempts to designate disease. It is also liable to the objection of suggesting a 
theory of the complaint, which is extremely questionable; yet as attempts to sub- 
stitute other titles have not been more successful, we might readily submit to the 
etymological inaccuracy of the appellation, if it answered the useful purpose of 
conveying to the minds of medical men the idea of a certain and definite series of 
phenomena. Unfortunately, however, the idea attached to the name by various 
practitioners is almost as varied as the phenomena themselves; and the word 
Hysteria owes perhaps much of its popularity to the convenience with which it 
may be employed to cover our ignorance, and to furnish a receptacle for those 
cases which, in the present state of our knowledge, cannot easily be referred to any 
distinct place in the nosological arrangement. It must be allowed that the pro- 
gress of pathology has not materially tended to curtail these cases, but it is on that 
account the more impoi-tant to endeavour to fix their limit, and to assist the stu- 
dent in their recognition. The peculiarities of individual constitution occasion 
varieties in the phenomena of most complaints, which render it extremely difficult 
to frame definitions accurately representing their essential characteristics. It can- 
not, therefore, be deemed surprising that a disease, pre-eminent in the irregularity 
and variety of its symptoms, should defy all attempts at rigid definition, although a 
description of its principal phenomena may be given sufficiently specific for practi- 
cal purposes. 

The phenomena of the hysterical paroxysm are well known; but those who are 
prone to such attacks are often subject to other affections, naturally referred to the 
same predisposition. \ 

A similar condition not unfrequently exists in some who rarely or never present 
the more prominent phenomena; and we therefore find it necessary to treat of the . 
disease, not merely as an assemblage of certain characteristic symptoms, but also V 
as a general condition disposing to the production of various analogous disorders.^ ^S^ 
when suitable exciting causes are presented. We may, therefore, describe hyste-\;^ 
ria as a peculiar nervous susceptibility, leading to the production of symptoms '^ 
remarkable for the capriciousness of their character, the changeableness of their 
seat, and the suddenness of their accession and subsidence, the function of nutri- 
tion being seldom interfered with, notwithstanding their severity and long conti- 
nuance. The mental condition of hysterical females is generally modified, and 
often distinguished by sensitive feelings, sudden impulses, and fickle temper. Suf- 
ficiently well-marked cases of the disorder have occurred in men, under the in- 
fluence of sexual restraint or of depressing passions; but it more especially apper- 
tains to women, whose originally susceptible nervous system has been rendered 
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more than naturally mobile by an injudicious system of education: and it is from 
the age of puberty to the cessation of the catamenial function that the greatest Ua- 
bility to the malady is observable. 

The difficulty of conveying an idea of the varied phenomena ot hysteria will 
perhaps be diminished by describing the disease under three forms: the regular, 
the irregular, and the complicated. This division will best enable us to exhibit 
the characteristic features of the malady, although when we come to the subject 
of treatment, it will be necessary to modify the arrangement, 

1. Regular Hysteria. The regular form may be distinguished by its 
strikingly paroxysmal character. The patient does not necessarily present any 
symptoms of habitual disorder, but is liable, under the influence of slight exciting 
causes, physical or mental, and sometimes without any appreciable cause, to 
sudden attacks of a spasmodic nature. After feehngs of general uneasiness, and 
perhaps headach, cramp, or stiffness about the throat, and a vacant stare, or irre- 
gular movement of the eyeball, a sensation as of a ball is felt in the left iliac 
region, which, rising upward to the throat, produces the feeling called globus 
hystericus, sometimes followed by a violent fit of laughter, alternating with 
weeping, and in milder cases the patient quickly returns to her usual state. In 
more severe seizures there is great mental and bodily agitation, oppression of 
chest, dyspnoea, palpitation, and incapability of utterance. The sufferer falls 
down, and beats her breast or the pit of her stomach, in which situation there is 
often violent pain. The breathing is slow and laborious; the abdomen extremely 
distended and flatulent. Sometimes the patient strikes her head, tears her hair, 
and attempts to bite her arms, or even the person who may be near her. The 
limbs are either motionless or convulsed; and the body is perhaps supported on 
the heels and back of the head. The violence of the contortions may occasion- 
ally intermit, and be again renewed, but after considerable eructation, vehement 
expiration, and perhaps sobbing or laughing, the patient comes to herself, often 
retaining, but not generally acknowledging, a recollection of much that has 
passed during the paroxysm, but complaining of fatigue, and sometimes suffering 
from temporary paralysis of the bladder, arms, or other muscles either of volun- 
tary or involuntary motion. Frequently there is a copious excretion of Hmpid 
urine. In some instances the fit lasts for several hours, and, instead of the usual 
favourable termination, passes into a state of coma, or of syncope, rather pecuUar 
in its character, and sometimes so closely resembling death as to have led to 
serious mistakes. 

Those who are liable to attacks of regular hysteria, usually possess a suscepti- 
bility, which renders them prone to hurried breathing, or to sighing, sobbing, or 
laughing, under the influence of ordinary emotion, and they are, for the most 
part, apt to pursue objects with ardour, and to exaggerate grievances. The more 
severe paroxysms chiefly occur when the catamenia are suspended, the bowels 
torpid, or the digestion deranged. Those who have been long subject to these 
attacks frequently have tenderness at the sides of some of the vertebne, which, 
however, is seldom suspected by the patient, and only discovered by a close 
examination. 

When the complaint has continued for many years unchecked, the nervous 
system becomes more "seriously aflfected, and paraplegia, weakened memory or 
even mania, may ensue. • ' 

2. Irregular Hysteria. The irregular form of hysteria may exist Avithout the 
occurrence of decided paroxysms. The phenomena which "it presents are in- 
describably various. There is scarcely any part the function of which it may 
not disturb, so as to excite the suspicion of organic disease: but the rapidity with 
which the morbid condition is transferred from one part of the system' to ther 
and the marked disproportion between the symptoms, are o-enerally suffi ' to 
indicate the real nature of the malady, although there is ^probably no ^\ f 
cases in which errors of diagnosis are so frequent. ^ 

The most constant symptom is pain under the left mamma, confined t il 
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space, and not necessarily increased by a deep inspiration. Sleep is generally 
disturbed; there is gi-eat susceptibility to impressions, whether bodily or mental, 
and generally a liability to palpitation, spasmodic cough, flatulent colic, tender- 
ness of skin, or to neuralgia of a peculiar character. A few of the more marked 
phenomena require particular notice. Hysterical headach is sometimes fixed to 
one spot, particularly of the forehead, over one eye, producing the sensation as 
of a nail driven into the part; hence called claims hystericus ; at other times it 
may affect the whole head, and be attended with tenderness of the scalp, intole- 
rance of light or sound, and other symptoms of phrenitis. This state is often 
associated with an irritable condition of the uterus; it is not removed by the 
remedies of indigestion, but is generally relieved by nervine medicines. 

The subjects of irregular hysteria generally evince much capriciousness, incon- 
stancy, and irritability, and are sometimes liable to temporary delirium, present- 
ing a very peculiar character, intermediate between somnambulism and mania. 
One patient will hide her head under the bed-clothes and shun observation ; ano- 
ther will employ outrageous language, and endeavour to injure those who approach 
her, to destroy children, or to commit suicide: a third will sing, or repeat words in 
some language with which she is not ordinarily familiar, but of which, under this 
particular state, she seems to possess a vivid recollection. 

The hysterica! condition sometimes produces dysphagia. It is not necessarily 
spasmodic, but may depend on defective action of the voluntary muscles. The 
difficulty of swallowing is sometimes so great as to excite suspicions of hydropho- 
bia. The opposite condition of remarkable avidity for swallowing has been ob- 
served. In the Dublin Medical Journal, vol. iii. an interesting example is related 
by Dr. Graves, in which any attempt to interrupt the process of swallowing was 
followed by hysterical convulsions. The oesophagus is sometimes so remarkably 
sensitive, that the introduction of a probang is sufficient to produce a decided hys- 
terical paroxysm. {Brighfs Medical Reports, vol. ii. p. 257.) Sydenham observes 
that hysterical patients often spit a thin saliva for many weeks, as if produced by 
Mercury: the same phenomenon has been noticed by Mauriceau, Stoll, Rowley, 
and Darwin. Dr. Graves thinks it is secreted from the fauces. In some hysteri- 
cal subjects we have observed the tongue covered with a profuse thick secretion 
resembling cretaceous mixture. 

The laryngeal muscles may be either in a state of irritation, or of deficient 
power. The former state not unfi-equently occurs in young hysterical females, 
producing in some instances spasmodic closure of the glottis; in others fits of loud 
convulsive cough, often followed by stridulous inspiration and threatened suffoca- 
tion. The attack generally comes on in the evening; it may last two or three 
hours, and close with a common hysterical fit, or with syncope or convulsions, 
but is never fatal. The intervals of healthy respiration, the absence of fever, of 
pain on swallowing, or of tenderness on pressure, distinguish this affection, when 
simple, from chronic laryngitis ; but in some instances the two disorders exist to- 
gether. 

Hysterical cough may be hard, loud, and solitary, producing hurried breathing, 
palpitation, and perspiration, and is sometimes followed by a long sonorous expira- 
tion, not unlike the howling of a dog. At other times the paroxysm consists of 
short, rapid, tearing coughings, producing great distress and exhaustion. Mental 
emotion is a frequent cause of these affections; and it is worthy of notice that, of 
three cases of this character mentioned by Dr. William Stokes, one on dissection 
exhibited proofs of meningitis; and the phenomena of the other two furnished strong 
grounds for suspecting a similar condition. (Treatise on the Diseases of the Chest, 
p. 266.) 

Loss of voice may occur at the catamenial period from mental emotion, or from 
slight intestinal irritation. It comes on and ceases very suddenly, often without 
evident cause. Any great excitement sometimes restores the power of articulation 
for a time, but on its cessation the voice is again reduced to a whisper. 
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Hiccough is occasionally among the phenomena of iiregular hysteria, or an ex- 
clamation resembling the latter half of hiccough, which we have known to continue 
without intermission for many days and nights. 

Palpitation of the heart, characterized by extreme violence, and by the slight 
nature of the causes which induce it, is no uncommon occurrence. Bellows' sound, 
in the region of the aorta, is sometimes produced in such patients by mental emo- 
tion; but its irregularity and want of persistency soon betray its nervous origin. 

The stomach is, in some instances, peculiarly irritable, rejecting a large portion 
of every thing taken into it. The vomiting is not much influenced by the nature 
of the diet, and is often accomplished with very little effort. It generally occurs 
soon after taking food, but may sometimes be controlled by a powerful effort of 
the will, and it is remarkable how long it may continue, without materially impair- 
ing nutrition. 

Spasm of the abdominal muscles producing a hard and knotted surface is occa- 
sionally observed. 

Tympanitic distention of the abdomen may proceed to such a degree, as to 
cause the patient, if immersed, to float on water; and, through neglect of the simple 
expedient of percussion, has been mistaken for ascites. This state probably de- 
pends sometimes on partial paralysis of the intestinal muscles; sometimes on secre- 
tion of gas. The gas thus produced, in a case of hysteria, was analyzed by Dr. 
Osborne, and found to consist of carbonic acid gas with a slight proportion of nitro- 
gen, hydrogen, and carburetted hydi-ogen. 

Hysterical ischuria is more frequent than is generally supposed, being often over- 
looked by the practitioner, or concealed by the patient. It sometimes depends on 
deficient secretion, at other times on defective action of the will. In the former 
case the affection is not relieved by the catheter, and in the latter is rendered more 
obstiiiate by its use. 

There is a form of neuralgia which may justly be considered hysterical. It 
comes on suddenly, is generally attended with puffiness and tenderness of the skin, 
and often with alternate heat and chilliness of the part affected, and is peculiarly 
apt to migi-ate from one place to another. The pain imder the left breast, which 
may almost be considered pathognomonic, more particularly of irregular hysteria, 
is probably of a neuralgic character. 

The joints enjoy no immunity from the all-pervading influence of the disorder, 
but are liable to be affected with morbid sensibility or severe pain. The hip and 
knee joints are the most fi-equent seats of the complaint ; and in the latter the 
inner side, and apparently the branches, of the anterior tibial nerve. Serious 
local disease is too often suspected, and sound limbs have sometimes been sacri- 
ficed to this mistake. With a view to diagnosis, it may be obser\-ed, that pinch- 
ing the skin gives as much pain as pressure on the jomt; that examination crives 
lesspam, if attention is du-ected to other objects; and that there is no wasting of the 
limb, or painful starting in sleep. To enforce the importance of such discJimina- 
tion It will be sufficient to quote the remarkable statement of Sir Benjamin Brodie 
r" ih '^^J-.h^^^f t^ f° d^^l^^-^' that among the higher classes of society at least 
four-fifths of the fema e patients who are commonly supposed to labour under dis- 
eases of the jomts, labour under hysteria and nothin- else " 

The voluntary muscles may be affected m different de-rees of violence or extent 

TastrLZt which ii'eT"'"".? '"^^'^'^ "*^' paralysis, as complete while it 
lasts, as that which axises from softening or compression of the spinal cord. At 

^ISchta^^e^^^^^^^^^ ?.^; P"'""^"^^ Tr^^'°" ^^*'- ''-bs ; or a condition 

wmcn nas been denominated "leapmg ague," characterized by a remr,rL-nhiA nr^ 
pensity to slcip, swing, dance, and jump, in a degree to which tli^T /I 

patient, in the natural state, would be unequal. ''^ P°'''^'"^ ^^ ^^' 

Various perverted sensations, such as inordinate huneer anH tKi,-of • u u 
be noticed, but the catalogue of symptoms is already sufficientlv vnW '™^ T 
have known the majority of those above described to occur TuIop?''''^"^- ^' 
same individual, but a very few, if well defined, will be sufficient to l?!?^ ^^ ^^ 

'' ^" authoiize our 
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referring them to that remarkable disorder which has defied "all systems of no- 
sology, all doctrines of pathology, and all kinds of remedy except time. " 

3. Complicated Hysteria. When the other diseases attack persons of hyste- 
rical constitution, the symptoms of the two complaints may be so blended, that 
the more important malady may be modified or even masked. Such a complica- 
tion may increase the formidable aspect of the principal disease, without neces- 
sarily augmenting the danger, although it may eventually augment existing 
disorder by promoting inflammatory action at the extremities of irritated nerves. 

Common continued fever is often ushered in by hysterical phenomena, which 
may also indeed occur during its course, especially in the form of croupy breathing, 
spasmodic action of the abdominal and respiratory muscles, fits of laughing and 
crymg, &c. During convalescence from fever, such phenomena may appear in 
males as well as in females, and are probably in part dependent on debility. 
When hysterical complications attend the latter period of phthisis, or of other 
chronic diseases, the pain of head, throbbing of the carotids, and excitement of the 
imagination, by which they are often characterized, may induce an apprehension 
of phrenitis ; but free depletion rather aggravates than relieves the symptoms. To 
attempt a description of all the various complications of hysteria would, however, 
be a vain and useless task. 

Diagnosis. There are few disorders which hysteria does not occasionally simu- 
late ; but the variety, changeableness, and incongruity of the symptoms ; the irregu- 
larity of their course, and the rapid alternations of violent derangement, and of a 
nearly natural state with which they are attended, generally disclose to the ob- 
servant practitioner the true nature of the malady. When accompanied with 
spasmodic phenomena the disease may be mistaken for epUepsy, and in its chronic 
form for hypochondriasis. 

The genuine epileptic paroxysm is generally sudden, making its onset with a i 
shrill cry; the eyeballs are distorted; the pupils dilated ; the teeth gi'ound against 
one another, or closed upon the tongue, which is protruded from the mouth ; the 1 
face is swollen, discoloured, or ghastly, and the larynx spasmodically closed, occa- I 
sioning ineffectual efforts at expii-ation. The fit is followed by heavy sleep, and^ 
on waking the patient does not recollect what has happened. The countenance 
of those who have suffered long from the complaint, becomes duU and inexpressive. 
The hysterical paroxysm seldom occurs in the streets, and is characterized by 
laughing, crying, and the sensation of globus ; the muscles of the face and the I 
pupils of the eyes remain nearly in their natural state ; the respiration is heaving ' 
and sighing. After the fit the patient has more or less recollection of what has ' 
passed ; and although disposed for quiet, seldom falls into profound sleep. There 
is in general no evidence of organic disease, and the habitual physiognomy is rest- 
less or lively. A combination of the two conditions may, however, occur. In * 
epileptic hysteria the patient laughs on one side, and the eyeballs are distorted. ' 
In hysterical epilepsy the fits are more frequent than in pure epilepsy, and are 
more apt to be produced by mental emotion. 

Hypochondriasis and hysteria have been regarded as identical by various au- 
thors, particularly by Lepois, Highmore, Sylvius, Sydenham, Boerhiave, Van 
Swieten, and Whytt; but the more ancient opinion of their diversity, supported by 
Hippocrates, Celsus, Galen, and Aretaaus, has been in later times sufficiently esta- 
blished by numerous writers, among whom Willis, Hoffmann, Sauvages, Cullen, 
Pujol, Louyer-Villermay, Georget, and Brachet, hold a conspicuous place. The 
last mentioned author regards hysteria as a spasmodic affection of the cerebral, 
nerves, and hypochondriasis as a morbid condition of the ganglionic ner\^es, but 
it is very questionable, whether the present state of physiological knowledge au- 
thorizes such theoretical refinement. It may be sufficient to mention, that hypo- 
chondriasis is characterized by a false direction of the moral energy, and is gene- 
rally associated with inactivity, a concentration of interest upon self, and a dispo- 
sition to have recourse to a great variety of medical practitioners. Hysteria is. 
accompanied with vicious innervation, fitful activity, and often ^vith a lively interest ] 
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in the welfare of others, and with confidence in the usual medical attendant. Th( 
former disorder is marked by suUen countenance, gloomy ideas, and dejectec 
spirits; the latter by a restless animated expression, convulsive paroxysms, an( 
fickle temper. We must, however, remember, that the two diseases are not in 
compatible, and that hysterical hypochondriacism does occasionally occur 

The circumstances "which may assist in distinguishing various isolated aflec 
tions incidental to irregular hysteria from organic diseases of the same parts hav( 
been already noticed; it must be here noticed, that the coma of hysteria may bf 
distinguished from apoplexy by the variableness of the pulse, and the occasiona] 
intervention of symptoms inconsistent with compression of the brain. The ten- 
derness of abdomen present in some hysterical cases may be distinguished from 
peritonitis by its superficial character, and by the absence of the sinking or yield- 
ing physiognomy which serious disease of that part usually produces. The con- 
currence of regular pulse with violent pain, or of irregular pulse with slight symp- 
toms, and the presence of other and well known hysterical phenomena, rarely 
fail to elucidate the real nature of the disorder, however alarming it may at first 
sight appear. Laycock mentions the plumpness of the form, large mammae, and 
dark areolae, as characteristic of the hysterical diathesis, and when these circum- 
stances are present they certainly merit attention. 

Causes. Dubois has advanced the opinion, that hysteria is an exaggeration of 
the sanguineo-nervous temperament. {Hist. P kilos. deV Hypoclwndrie el del' 
Hysterie.) Persons possessing that constitution are doubtless particularly prone 
to the disease; but a certain mobility or aifectibility of the nervous system seems 
also necessary. Parents who are gouty, epileptic, or in any way sickly, are 
most apt to engender this condition in their offspring; but the conduct of early 
life may also remarkably conduce to its development. The various emotions 
resulting from social life, rendered more frequent and intense by civilization, and 
the exercise of the sensations rather than of the active powers incidental to the 
same state, appear to increase the general susceptibility of the nervous system. 
From the influence of luxury, indolence, and sentimental reading, the hvsterical 
habit is becoming a common characteristic of the female inhabitants of towns, and 
gaining increased prevalence among our country population. In like manner fe- 
males who have been long inured to an active hardy life, when removed to the 
mansions of the opulent, often acquire the hysterical susceptibility. The cause* 
of plethora sometimes induce a liability to hysteria in nervous habits, and particiw 
larly to the convulsive form of the complaint; but the disposition is more fre^ 
quently produced by the causes of debility, such as a sedentary life, attacks oi 
fever, excessive evacuations, or the long-continued use of sedative, depletory, oi 
irritating remedies. i 

Nature. The question regarding the intimate nature of hysteria is one ol 
peculiar difficulty, rather increased than diminished by a reference to its literal 
history. Hippocrates adopting the opinion of Pythagoras and Plato that i 
uterus was an animal, referred the phenomena of hvste^ia to the wanderings 
this animal to the head, throat, liver, and limbs. Aret^us embraced the sa« 
absurd doctrine. Galen refuted the notion of the movements of the organ, bi 
agreed m making it the seat of the disease, and .-Etius illustrated the view i 
tralen. 1 he theory of Hippocrates was afterwards revived by Holler and Durel 
to be again confuted by Baillou, who substituted, for the" movements of 
uterus, a chilling malignant humour arising from the same source. 

The principal views which have since been entertained by authors mav be 
ranged as follows:—!. Hvsteria has been referred to a morbid condition of 
utenne nerves by CuUen, Pinel, Lieutaud, Louver-ViUennav and Pov-IIp VT 
and to chronic inflammation of the uterus by Pujol. 2. ^"morbid H V f 
the stomach with imperfect digestion, producing, according- to q?" " a 
Parry, acid humours, and, in the opinion of Pitcairne, imperfecdy concorSrf ki A 
affecting the brain through the arteries, and to gastro-cnteric inflam . '*^° ' 
Broussais. 3. Congestion of the lungs and heart by Hiehmore anri '!?^/;'^" "^ 

6 » ami 01 the vena 
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portae by Stahl. 4. A morbid condition of the nervous system generally by 
Dumoulin, Loob, Pomme, Lorry, Whytt, Tissot, Boerhaave, Hoffmann, Sau- 
vages, Andral, and numerous other writers. 5. A morbid condition of the brain 
or cerebral nerves by Lepois, Willis, Barbeyrac, Georget, arid Brachet. A mor- 
bid condition of the spinal cord by several recent authors, and of the ganglionic 
system by Van Swieten, Lobstein, and Willis. Amard ascribes hysteria to dis- 
order of the lower portion of the spinal cord. Frank, M. Colson, Drs. Bradley, 
Brown, Darwall, Griffin, and Marshall, refer it to a more or less general irrita- 
tion of the same organ; and Tate, to spinal irritation connected with irregular or 
defective catamenia. 

The information afforded by morbid anatomy respecting hysteria being almost 
entirely of a negative character, affords us but little assistance in the attempt to 
determine its essential nature. Villermay has quoted cases from Diemerbroeck, 
Vesalius, and Morgagni, to prove the frequent coexistence of disease of the ovaries. 
Georget has endeavoured to connect the phenomena with changes in the brain, 
and Broussais with morbid appearances in the intestinal canal; but no sufficient 
evidence has yet been adduced to prove the dependence of hysteria on any sti'uc- 
tural change, and we are therefore left to form our opinion chiefly from analogy. 

Extensive disordered action may be considered as a change of vital properties; 
and since life is not monopolized by any one of the organs or structures, but dif- 
fused through them all, we must avoid the error of hastily limiting disease to 
single organs, which may perhaps be affected only as parts of the whole. At 
the same time the evidence adduced by Geoffroy St. Hilaire and Serres, to show 
that the development of the body has a remarkable reference to the nervous 
system, and the instances continually presenting themselves in which various 
functional disturbances are produced by causes acting directly on the nervous 
centre, authorize the suspicion that a disorder, characterized by peculiar nervous 
susceptibility, depends on a morbid condition of this particular system; and 
although physiology does not at present enable us to fix precisely the functions 
of individual parts of the nervous system, yet a remarkable analogy may be traced 
between the effects produced by indisputable changes in the cerebro-spinal axis 
and the phenomena of the disease under review. We believe with Dr. Marshall 
Hall, that the spinal cord is "the axis of a system of excito-motory nerves, which 
is the peculiar seat of action of certain diseases, and of certain causes and reme- 
dies of disease;" and although the nature of such actions may be inappreciable, 
there are various considerations which give force to the opinion that they consti- 
tute the essential source of hysterical disorder. 

Injuries and diseases of the spinal cord often produce effects resembling the 
phenomena of hysteria. Krimer found the urine become limpid when the cord 
was divided in the dorsal or lumbar region; Chausset observed loss of voice pro- 
duced in dogs by division of the cord in the neck; and Nasse noticed the same 
result from its division in cats and rabbits. 

Inflammation or disorganization of the cervical portion of the cord often pro- 
duces vomiting, impaired deglutition, sensitiveness of the oesophagus, or inter- 
rupted respiration; and a similar condition of the cervical or dorsal region may 
occasion convulsions or palsy of the muscles of the trunk; and it is a natural con- 
clusion that phenomena similar in kind, though less permanent and less severe, 
may result from functional disturbance of the same parts. This opinion derives 
strong confirmation from the case recorded by Dr. Billing, of a man aged twenty- 
eight, who having strained his spine by falling with a heavy load, suffered after- 
wards from globus hystericus and palpitation. {Lancet, vol. iv. p. 426.) 

Various hysterical symptoms are often associated with puffiness of the integu- 
ments, and a peculiar sensitiveness of the cutaneous nerves of some part of the 
.spine, and may often be increased by pressure at the sides of the vertebrse. We 
have observed this condition in connexion with painful affections of various parts, 
difficult deglutition, cough, eructation, colic, and fainting. Such symptoms are 
frequently relieved by local treatment directed to particular parts of the spine. 

Vol. 11—8 ' r r , 
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It is true that some phenomena illustrative of hysteria may be produced by 
irritation of the sympathetic ganglia: for example, contraction of the intestines 
from irritation of the splanchnic ganglia or coeliac plexus, as proved by Volkmann 
and others; but this fact is not inconsistent with the explanation proposed, since 
there is reason to believe that the brain and spinal cord are the chief sources of 
power to the organic nerves, and the reflex action of the sympathetic is most 
readily excited by irritation of the cerebro-spinal. 

It is highly probable that interference with that part of the nervous axis more 
directly connected with the eighth pair is the condition most essential to the pro- 
duction of the characteristic phenomena of hysteria, the parts supplied by this 
pair being so remarkably influenced by the disorder, and its lesion, from what- 
ever cause, being productive of analogous changes of function. Brachet found 
the sensation of hunger, which is apt to be morbidly felt in hysteria, suspended 
by the division of the par vagum; and Gendrin has related an interesting case of 
cough of a decidedly hysterical character produced by exposure of this nerve to 
the atmosphere, in consequence of opening a neighbouring abscess, which sub- 
sided as soon as a cicatrix perfectly closed the wound. In order to appreciate 
the important relations of this nerve, we must remember its communication with 
the corpora restiformia, the corpora olivaria, and with those fibres of the corpora 
pyramidalia, which pass into the cerebellum: we may thus trace its influence on 
sensation and respiration; and if the views of Gall and Spurzheim be true, we 
may even derive an explanation of its relation to sexual conditions through the 
cerebellum. If the opinions of Bellingeri be correct, we can readily understand 
how increased, perverted, or impaired sensations or motions of various parts may 
be produced, according as difllerent portions of the gray or white matter are most 
affected; and we may refer interference with the state of the rectum or bladder to | 
a similar disturbance of the lateral strands of the medulla spinalis. The close j 
connexion of the different parts of the cerebro-spinal axis, and the ready trans- 
ference of congestion or irritation from one part to another, will readily explaiii 
the mutability of hysterical symptoms; and we thus reduce to a simple and 
connected arrangement the " disorderly heap of phenomena," of which the dis- 
ease has been defined to consist. 

Dr. ConoUy is of opinion that causes productive of irritation in various viscenu 
may occasion the nervous disturbance producing hysteria; but Dr. Copland thinks 
it essential, that the nervous or vascular condition of the sexual organs should 
first be affected. It seems difficult, however, to reconcile the doctrine, that the 
uterine system is necessarily concerned in the production of hysteria, with thi 
fact, that the disorder may coexist with every appreciable variety in the conditioi 
of this system, with menorrhagia or amenorrhcea, with inffammation in varioi 
degrees, or without any disturbance at all. The existence of a special irritatl 
seems scarcely consistent with such a variety; and when the function of an orj 
is unaltered, there is no ground for supposing it disordered. 

The occurrence of all the characteristic phenomena in men is fatal to the uteri, 
hypothesis. Napoleon in his boyhood is said to have had a fit of hysteria fro 
wounded pride. Dr. Ferrear {Medical Histories and Reflections) relates the cai 
of a young man afli'ected with globus hystericus and apparent insensibility, V( 
retaining consciousness, and who was treated successfully with an emetic, an- 
spasmodics, and afterwards tonics. In the Edin. Med. and Sur^ Journ v. 
XI., there is an account of a strong, healthy man who had alternate laucrhing 
crying, and inability to speak, from a feeling of something in the throat '^ If add 
tional evidence be required of the occasional occurrence of hysteria in men \v- 
might refer to the statements of Lepois, Willis, Whytt, Sydenham Hoff-man 
Trotter Cullen, Watson, Georget, Conolly, Billing, a^d even o?V^;rmay Td 
although some of the cases described by these writers may seem referable to 
sexual conditions, there are many which are not capable of such an e\- 7 '• _ 
Several have fallen under the observation of the author in children of erb sex 
and m adults under circumstances of debility or mental depression, wh" 1 t 
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be referred to such causes; and it cannot be denied that treatment applied to other 
parts will often effect a cure without changing the condition of the sexual organs. 
At the same time it is readily allowed that, owing to its great nervous .endowment, 
the uterus must be fully as competent as other organs to produce sympathetic dis- 
turbance of the nervous centre; and it is equally natural to conclude, that an organ 
possessing such intimate associations with that centre must be peculiarly liable to 
be affected by its derangements: and hence it will often be a problem in such 
cases, whether the uterus is primarily or secondarily concerned. 

In his very instructive work on local nervous affections. Sir Benjamin Brodie 
has attributed the susceptibility to their occurrence to imperfect development of 
the nervous system; but since of all parts of the body the nervous system is per- 
haps that which least frequently exhibits marks of insufficient development; 
since it often contributes by its derangements to the disorganization of other parts, 
and yet survives the ruins it has caused; and since in maladies of a nervous cha- 
racter its actions are rather perverted than enfeebled, and more frequently exalted 
than deficient, Avhilst the susceptibility to them is greatest in youth, and dimi- 
nished by the progress of age, this opinion, notwithstanding the deserved eminence 
of its author, seems to be questionable. 

When the condition of the nervous system above described exists, a very slight 
excitement will be sufficient to induce hysterical symptoms. Among these, emo- 
tions of mind of whatever kind, as of grief, joy, unrequited affection, jealousy, 
disappointment, or surprise, are conspicuous. The force of imitation is also very 
remarkable. Dr. Mead supported the popular ojpinion, that the fits were pecu- 
liarly liable to occur about the time of new and full moon. Fanciful as such an 
opinion may be, we are not perhaps authorized entirely to repudiate statements 
regarding lunar influence on the animal frame. The opinion that electrical agency 
may affect nervous subjects is gaining ground, and has the decided support of 
Rostan. The principal exciting cause, however, is irritation in some important 
organ; and since the association of hysteria with such conditions is the most im- 
portant circumstance in reference to treatment, it will be found desirable to adopt 
a corresponding division of the malady as the basis of a more simple and available 
arrangement of practical remarks. 

Treatment. During a paroxysm of hysteria it is important to adopt such mea- 
sures as may be necessary to prevent the patient from sustaining injury during 
the violence of the struggles. Any tight clothing about the neck or waist should 
be loosened. Cold Avater may be sprinkled on the face, and stimulating scents 
applied to the nostrils. If the patient can swallow, a dose of ether, fcetid spirit 
of ammonia, or tincture of valerian, may be administered, or an enema of assa- 
foetida, turpentine, or of iced water, which is recommended by Professor Chiappa 
as peculiarly effectual in arresting the fit. Some modifications of treatment are 
required even during the paroxysm, by peculiarities of the individual case; and in 
the intervals they are more especially requisite according to the varieties of aspect 
which this Protean malady assumes; but it is hoped that an arrangement may be 
introduced, by means of which the principles of treatment may be simply ex- 
pounded and readily applied. If the view Which has now been offered be correct, 
namely, that the essence of hysteria consists in a peculiar disorder of some portion 
of the nervous centre which may produce the symptoms, either spontaneously 
under ordinary influences, or by irritation communicated from other organs, we 
obtain a division of the disorder into the idiopathic and the sympathetic. It is 
probable that the brain cannot produce the symptoms except through the medium 
of the spinal cord, yet, as these parts are so closely connected, we shall combine 
them in otir view of the idiopathic form of hysteria, and consider it a cerebro- 
spinal disease. 

Sympathetic hysteria may probably be produced by disorder of any organ, 
since even a wound of the finger may occasion it; but as its principal sources are 
the intestines and the uterus, we shall embody our remarks on the treatment of 
the disorder under the divisions of intestinal and uterine. 
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Idiopathic Hysteria. In this form there is no evidence of disorder of any organ 
except the cerebro-spinal axis, but the conditions of this part may vary in different 
cases, so as to require a con-esponding modification of treatment. The principal 
diversity regards the state of the circulation; and it is therefore convenient to sub- 
divide this form into, 1. the congestive, either with general plethora or local deter- 
mination of blood, and 2. the atonic. 

1. The congestive variety of idiopathic hysteria often depends on a state of gene- 
ral plethora. This condition is apt to occur in those who are well nourished, and 
lead a sedentary life. It generally assumes the form which, in the preceding 
arrangement, has been described as regular hysteria, and is characterized by \ao- 
lent paroxysms occurring most commonly just before the return of the catamenial 
period. The convulsions are often severe, the face flushed, the arteries of the neck 
and head throbbing, the conjunctival vessels distended. In some cases fatal coma 
has followed these attacks. This, therefore, is the form of hysteria in which deple- 
tion is generally safe, and sometimes necessary. During the paroxysm, bleeding 
or cupping between the shoulders will be desirable. Cold should be applied to the 
head, and if stimulants be administered, the ammoniated tincture of valerian should 
be given rather than brandy. The purgative plan must be subsequently adopted. 
A dose of calomel with jalap or colycinth should be promptly administered, fol- 
lowed by a more or less continued use of saline purgatives combined with senna. 
The occasional repetition of the calomel maybe requisite. Late hours, hot rooms, 
and feather-beds must be avoided, the diet must be light and unstimulating, and 
exercise on foot must be enforced. As in this form of the disease the paroxysms 
are generally ushered in with headach, cupping on the fii'st occurrence of that 
symptom will often avert the attack ; but it will be important, by an assiduous 
attention to diet and medicine, to obviate the necessity of a very large abstraction 
of blood. Other cases are associated with local congestion rather general ple- 
thora, and require much care in then- investigation and treatment. When the 
brain is chiefly affected, there may be headach and flushing of the face. One part 
of the head may be hotter than another: there may be occasional delirium, or 
some peculiar form of temporary monomania, as a disposition to destroy children 
or to commit suicide. The sudden occmTence of the symptoms, their temporary 
and variable character, their dependence in many instances on moral excitement, 
and their association with other hysterical phenomena, will enable the practitiom 
to distinguish them from cases of chronic derangement. The patient sometimes li 
unconscious of all around her, with torpor of the senses, or even with dilat 
pupUs: but in addition to other modes of distinguishing this from the hydrocephi 
or apoplectic states, it may be mentioned that the countenance retains more in 
lectual expression than in those disorders. In these instances leeching, or cuppi 
moderately employed, are often advantageous, or if the sti'ensth seems unequal 
the abstraction of blood, dry cupping wiU sometimes answer the purpose Five 
six glasses applied to the nape of the neck, and retained there for ten or fifte. 
mmutes, will often avert the hysterical fit, if employed as soon as headach or oth« 
symptoms mdicate its approach. Turpentine is a useful remedy. A drachm 
pended in mucilage, with the addition of a few drops of tincture of capsicmn, ma> 
be admmistered three times a-day, or several drachms combined with castor ofl 

ITf^ii. hn^L ""f . M^"" ^"^"'^- ^''^^^ ^"^t^°" ^^"^t ^^ P^id to the regulation 
of the bowels and to the promotion of a free catamenial secretion 

When local congestion about the spinal cord exists, there will in most instances 
be found puffiness and tenderness of the part affected. The tenderness m Zbk 
depends on a sympathetic condition of the cutaneous nerves, for the siSa^ rn^ is 
too well protected to be directly influenced by external pressure 

A large proportion of cases of irregular hysteria are associated wif). fK,- ..^; 
tion, particularly those characterized by spasmodic closure of the glot^s Imsm^c 
cough, dysphagia, palpitation, hiccough, and vomiting Thes- nhL!^ ^ 
faithfiilly described and instructively illustrated in Griffin's work m» 2"'^"^- ^, 
Affections of the Spinal Cord.) Dr. Griflin even supposes that there is a'f""!^ 




HYSTERIA, {Treatment.) ®1 

relation between the organs affected and certain parts of the cord: thus, that palpi- 
tation, vomiting, inordinate hunger and thirst, epigastric pulsation, and cough de- 
pend on affections of the cervical region ; disorders of the stomach and colon, loss 
of voice, pain in the chest and arms, on those of the dorsal region; whilst irritation 
of the lumbar portion produces affections of the hip joint, colic, menorrhagia, ischu- 
ria, constipation, or paralysis of the legs. Such a relation may, no doubt, often be 
observed; but considering the close connexion of the different parts of the spinal 
cord, we need not be surprised to find frequent deviations from the rule. Much 
caution is required in the treatment of these affections, the hysterical susceptibility 
of the cerebro-spinal system being associated with a peculiar sensitiveness to any 
disturbance of the balance of circulation, whether on the side of excess or of defi- 
ciency. When the strength has been good, we have repeatedly witnessed great 
advantage from the application of a few leeches to the tender part of the spine, and 
subsequently from counter-imtation by blisters or tartar emetic ointment; and have 
known a case of vomiting, apparently hysterical, of two years' duration, yield m a 
few days to this simple treatment. In cases associated with isolated affection of 
the spinal cord, two blisters, one on each side of the part, are the best counter-irri- 
tants: when the affection is more extensive and chronic, antimonial ointment is 
probably more effectual. Palpitation of the heart and teasing cough may often be 
relieved by the same means. The cough is temporarily relieved by antispasmodics, 
as ether; more completely by a combination of ammoniacum and prussic acid; but 
counter-irritation can rarely be omitted, and sometimes a slight course of mercury 
is essential. 

In cases of spasmodic closure of the glottis, cold water should be thrown on 
the face, and ammoniacal salts applied to the nostrils. The fauces and pharynx 
may be tickled with a feather or with the forefinger, the retching, and consequent 
expiration thus induced, engage the laryngeal in one combined act with the other 
respiratory muscles, and the spasm of the glottis is thus overcome. 

In the epileptic form of hysteria with spasmodic closure of the jaw, we may 
often succeed in opening the mouth by firmly compressing the muscles attached 
to the hyoid bone. Mr. Laycock supports this recommendation by mentioning 
a case of spasm of the glottis in an adult male, in which inspiration immediately 
followed pressure of the thyroid cartilage. [Med. Gaz., 1838.) If this method 
fail, the object may sometimes be accomplished by forcibly overcoming the tetanic 
flexion of the forearm and fingers. The relief thus obtained may be temporary, 
but it gives an opportunity for the administration of valerian or assafcetida. Hys- 
terical hiccough is occasionally relieved by the same measures Avhich prove use- 
ful in cases of cough and palpitation: one case, however, of a severe character, 
which had lasted for weeks, and continued during sleep, resisted this method, 
but was cured by a blister to the epigastrium. 

In the class of cases under review the author has given a trial to veratria in the 
form of unguents, but it has not appeared so effectual a counter-irritant as the 
tartar emetic ointment. 

When a tympanitic state of abdomen appears to depend on the condition of the 
spinal cord, turpentine is often useful; and Avhen this remedy has failed, alum in 
considerable doses has accomplished a cure. Dr. Abercrombie has referred to 
some interesting cases, probably of this class, in which the application of galvan- 
ism proved remarkably efficacious. This agent is perhaps peculiarly suitable 
when the tympanic condition depends on partial paralysis of the muscular coat 
of the bowels. In all cases of this class it is essential to obviate hepatic conges- 
tion, and to prevent intestinal accumulation. The long-continued use of a stimu- 
lating embrocation rubbed freely along the whole course of the spine is a valuable 
auxiliary; and when the more urgent symptoms are removed, exercise, whether 
on horseback or on foot, tends to lessen the morbid susceptibility, and probably 
the disposition to congestion. In most hysterical cases the long-continued use 
of mercury is greatly to be deprecated, although occasionally necessary, as in the 
treatment of some cases of obstinate barking cough. 
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To the class of cases depending on spinal congestion may probably be referred 
many instances of diminished power of volition, some of which also follow me- 
chanical injuries of the spine. In these cases medical treatment accomplishes 
little, but some sudden moral excitement seems occasionally adequate to rouse 
the voluntary power, and to transmit its influences to the muscles. It is chiefly 
on these cases that alleged miracles, such as those of Prince Hohenlohe, have 
been wrought, 

2. The atonic vaiiety of idiopathic hysteria is most frequently witnessed in 
patients who, on account of some severe disease, have undergone free depletion, 
or taken mercury to excess; as, for example, in the course of treatment required 
for the rapid ulceration of the cornea; and it is interesting to observe, that the 
change to the tonic plan is generally as useful to the local complaint, as it is es- 
sential to the control of the hysterical malady. 

In some of these instances tenderness occurs in the spine, but it generally exists 
also in other parts of the body. It is aggravated by leeching, Avhich may even 
be followed by paralysis. It is not uncommon to witness great cerebral excite- 
ment, sleeplessness, throbbing of the carotid and temporal arteries, ajad intole- 
rance of light and sound. Such cases are sometimes unhappily mistaken for 
phrenitis; but the sudden changes in the severity of the symptoms — the pulse not 
being characteristic of alarming local disease — the existence of other hysterical 
complaints, as tympanic abdomen, urgent pain of various parts, particularly 
under the left mamma, and the production of the disorder by some mental excite- 
ment — soon disclose its true nature. The mistake is, however, too often com- 
mitted, and is of serious consequence, since injudicious depletion aggravates all 
the symptoms, and may even produce permanent mania, whilst it always retards, 
and sometimes prevents, ultimate recovery. On the other hand, the application 
of cold to the head, the use of mild anodynes, such as camphor with extract of 
henbane, or, if they fail, morphia, with perfect quietness, soon dispose to rest; 
after which the nitrate of silver, in half-grain doses, exerts a most favourable in- 
fluence on the morbid sensibility. Should the debility continue long, and the 
symptoms assume an intermittent character, the sulphate of quinine will be found 
a valuable auxiliary; or if there be pallor, Avith neuralgic symptoms, the sesqui- 
oxide of iron. Some of the chalybeate mineral waters, as the Eger, Pyrmont, or 
Spa, and exercise in dry country air, will materially promote the recovery of 
strength. The use of the shower bath is an important auxiliary to the tonic plan, 
its influence on the cutaneous nerves producing a most favourable eflect on the 
nervous centre. 

Secondary or sympathetic hysteria is generally associated with derangement of 
the intestines or the uterus, to Avhich parts it will therefore be necessary to direct 
the chief attention. We cannot be surprised that impressions made on the deli- 
cate extensive plexuses of the intestines should powerfully affect the nervous cen- 
tre. A striking example of the power of such impressions in producing hysteri- 
cal symptoms is given by Brachet. On two different occasions, at intervals of 
nine months, a woman, who had never before exhibited any phenomena of the 
disease, took food which, without her knowledge, contained cheese, and each 
time fell into an hysterical paroxysm, which was relieved only by vomiting. The 
symptoms exhibited, and the treatment required, in hysteria from intestmal de- 
rangement, vary according to the peculiar nature of that derangement. For 
practical purposes it will be sufficient to consider it as associated wuth intestinal 
irritation, or with intestinal torpor. 

The first class of cases, those arising from intestinal irritation, often partake of 
an inflammatory character; the abdomen is distended and rather tender; pain is 
felt after taking food, especially when of an indigestible kind; the tongue pre- 
sents large red papilla?, and there is much thirst. Eruptions arise on the skin 
from slight causes; sleep is much disturbed; any indigestible substance detained 
in the stomach, such as cheese or potatoe, will occasionally produce terrific pal- 
pitation of the heart. Intense gastrodynia occurring in paroxysms, particularly 
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in the morning, is not uncommon. The hysterical phenomena attending this 
condition are exceedingly irregular. Perhaps the most usual indications are 
attacks of violent headach, strong and variable emotions, and a disposition to 
laughter, or excessive weeping on slight occasions. In these cases if the tender- 
ness of stomach be considerable, leeches are in the first instance necessary; after- 
wards great benefit is derived from cooling saline medicines combined with hy- 
drocyanic acid. If there be much flatulence, and especially if the urine (which 
is very common) appears muddy, a few drops of Sp. Ether Nitr. may be added 
to each dose with advantage. The catamenia are apt, in these cases, to be pro- 
fuse, and accompanied with much pain of back and head. These symptoms are 
materially relieved by rest, and small doses of Liquor Ammon. Acet. Aloetic 
and all irritating purgatives must be carefully avoided. Castor oil is almost the 
only aperient which can be borne. When the paroxysms of palpitation and 
flatulent colic are urgent, the assafcetida enema will often give relief. Morphia 
sprinkled on a blistered surface, applied to the praecordial region, will often quiet 
the heart, and sooth the stomach. Stimulants of every kind should, as far as 
possible, be avoided, since the temporary relief afforded by them does not com- 
pensate for the prolonged suffering which the sub-inflammatory state of the diges- 
tive organs, thereby induced, is calculated to occasion. The diet must be 
regulated with great care. In the attacks of gastrodynia which occasionally 
attend or follow the condition just described, we have found great benefit from 
the use of small doses of sulphate and sesquicarbonate of soda combined with an 
aromatic. 

In some instances there is no evidence of general irritation; the tongue is per- 
haps pale. The symptoms are almost limited to the stomach, which rejects 
food; and the occasional occurrence of globus is the chief indication of hysteria. 
The epigastrium may be tender, but the feeling after taking food is one of 
oppression rather than of pain. In these cases hydrocyanic acid is a remedy of 
great value, but is better combined with mucilaginous mixture than with salines. 
A few leeches, followed by counter-irritation, and a strict adherence for a time 
to farinaceous diet, shortly change the character of the complaint. The sickness 
attending this state of stomach, when not removed by prussic acid, is sometimes 
curable by creasote, but the remedy is too stimulating for indiscriminate use, and 
the nitrate of silver would often be preferable. 

Globus, palpitation, and the hysterical condition of mind, are occasionally 
accompanied by haemorrhoids. In these cases hepatic congestion is generally 
present. The mercurial pill in half-grain doses, continued for some time, is 
useful; and if paroxysms of flatulent colic occur, a combination of valerian and 
opium. 

2. Hysteria associated with intestinal torpor is generally observed in those 
who lead a sedentary life, and whose constitution is by no means delicate. A 
constipated state of bowels is well known to disturb the functions of other parts, 
to weaken the organic energy, and to predispose to hysteria, which, when com- 
bined with this state, generally assumes the regular form. Here it is obvious 
that a judicious purgative plan is strongly indicated; and an emetic of ipeca- 
cuanha will frequently prevent a threatened paroxysm. This variety is usually 
complicated with amenorrhcea, and the remarks made under that complication 
will bear more or less application to the present one. 

The second leading division of the sympathetic disease is that connected with 
uterine derangement, and in a practical point of view there are three important 
conditions with which it may be associated, namely, menorrhagia, defective men- 
struation, and leucorrhoea. 

1. Hysteria accompanied with menorrhagia is particularly apt to occur in those 
who have had frequent miscarriages. When there is reason to believe that the 
complaint is passive, and that the hysterical affection is dependent on the debility 
thus induced, it is necessary to check the discharge by means of sulphuric acid 
or alum. The acetate of lead may perhaps have a more decided effect, but we 
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have observed a greater tendency to colic from its use in hysterical persons than 
in others. If there is general or local irritation, sulphate of magnesia dissolved 
in infusion of roses will be useful; and during the catamenial period, coolmg 
saline medicines, especially the acetate of ammonia, should be employed. Dry 
air, rest, and freedom from excitement, are essential to the cure. 

2. When hysteria is associated with defective menstruation, some of its most 
decided and prominent features are presented ; and this variety of the disease has 
therefore attracted peculiar notice. Tate has even restricted the term hysteria to this 
class. The catamenial secretion is scanty, uregular, or unnatural in appearance. 
The patient does not generally complain of pain in the back, but on examination 
the spine is almost always found tender, especially near the sixth upper dorsal 
vertebrae, with headach, aching of the loins and legs, and pain under the left 
breast. The bowels are commonly confined, the tongue is furred, and the pulse 
variable. Stupor, palpitation of the heart, and suspended respiration, are occa- 
sional phenomena. Hysteria thus associated usually exhibits a remarkable in- 
fluence on the motor system of nerves. The paroxysm is decidedly convulsive, 
and contractions of the limbs may occur, especially at the catamenial period. 
Cases of hysterical catalepsy, chorea, and paralysis, are generally referrible to this 
division. 

In the treatment of this variety the restoration of the catamenial secretion to 
its natural state is important, but not alone sufficient to effect recovery, since, 
especially when this depi'aved catamenial condition has been produced by mental 
causes, the attendant hysteria will often remain after the uterine function is re- 
established. Unless the patient is very delicate, cupping or leechuig the tender 
part of the spine will be expedient, and in some cases bleeding is necessary. 
Subsequently counter-u'ritation by means of antimonial ointment, and active pur- 
gatives, with which, if the face be pale and the circulation languid, iron may be 
combined, constitute the leading points of treatment. When the catamenial 
period approaches, especially if indicated by pain of the back, headach, and gene- 
ral uneasiness, a few leeches to the labia or thighs, and the mustard pediluvium, 
will promote its occuri'ence. A single dose of calomel, digitalis, and aloes, fol- 
lowed by an active aperient, as recommended by Dr. A. T. Thomson, and subse- 
quently the use of pills of aloes and myrrh with galbanum, once or twice daily, 
powerfully contribute to re-establish the uterine action. The transmission of 
electrical shocks through the pelvis has considerable efficacy in correcting flatu- 
lence, promoting alvine evacuation, and exciting the catamenial fiinction. During 
convalescence, active exei'cise and the use of the shower bath are requisite, and 
the general principles of treatment which have been repeatedly proposed must be 
duly observed. 

3. The last variety of sympathetic hysteria, namely, that associated with leu- 
corrhcea, or depending on chronic uterine irritation, is one of great importance, 
owing to its frequent occurrence and its liabihty to be overiooked. The sufferer 
complains of debihty, her movements are languid and her spirits depressed, and 
she weeps on slight occasions, but makes no specific complaint. The appetite is 
bad, and the tongue is often fissured, the clefts being filled with a viscid secretioa 
Globus hystericus occurs from time to time, with tenderness of loins and sacrum, 
pain under the left mamma, neuralgic affections in the region of the stomach, 
along the margin of the ribs, on the right side, or throughout the abdomen gene- 
rally, and often a flatulent state of the bowels, especially of the colon. The 
usual causes are, active exertion during the catamenial period, mental anxiety, or 
undue excitement, sometimes incidental to matrimony. In these chronic uterine 
affections the urine generally deposites the triple phosphates, while in the more acute 
and regular forms it is watery and contains little urea. 

The treatment which we have found most effectual is a dose of mercurial pill 
and extract of hemlock, followed by castor oil with tincture of henbane and after- 
wards saline medicines combined -with prussic acid, tincture of henbane and snirit 
of nitric ether. The frequent use of mercury, even in small doses, is to be depre 
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cated, as it increases the irritability of the system ; but an occasional dose relieves 
congestion and improves the secretions. After a time astringent lotions may be 
used, such as the Liq. Aluminis Comp. Sexual excitement must be avoided, and 
every measure employed which is calculated to strengthen without stimulating. 
The use of tonics must not be rashly or hastily adopted. Chalybeates are gene- 
rally too exciting, and even quinine cannot always be borne. The sulphate of 
zinc is occasionally useful ; and in some instances, especially when there is a cata- 
menial deficiency, the artificial Kissingen water, prepared at the German Spa at 
Brighton, is of remarkable service in relieving from the sensation of weight after 
food, correcting the tendency to flatulent colic, and regulating the uterine function. 
It removes local congestion, especially of the uterus, and is peculiarly adapted to 
derangement of this organ associated with fibrinous catamenia. The affection of 
abdomen attending this form of the malady sometimes greatly resembles perito- 
nitis, but superficial is as painful as firm pressure. The countenance is less anx- 
ious and distressed than in peritonitis, and the variable and diffused character 
of hysteria is easily recognised. Sometimes, however, there is sufficient uterine 
inflammation associated with this state to authorize a single bleeding, though the 
effect must be carefijUy watched, and undue depletion avoided. 

Most of the neuralgic affections which we have seen associated with hysteria 
have been on the left side. For the relief of pain under the left mamma, between 
the cartilages of the fifth, sixth, and seventh ribs, and which appears to be of this 
character, Mr. Tate and Dr. O'Beirne place great dependence on tartar emetic 
ointment rubbed over that portion of the spine which supplies this part with 
nerves, and Dr. Copland has found benefit from the moistened inner bark of meze- 
reon worn for some time, so as to produce a superficial sore. The sesquioxide of 
iron is often serviceable after the other symptoms of irritation have subsided, but 
its efficacy is much promoted, in many cases, by the previous application of 
leeches. The painful affection of the abdomen may sometimes be relieved by a 
warm flannel dipped in spirits of turpentine. A careful observer cannot mistake 
for hepatic disease, the shifting and uncertain pain in the right h5T30chondrium 
which often attends this variety of hysterical complaint. When neuralgia of the 
uterus itself is present, according to Lisfiranc, the cervix is tender, and possesses 
the form and size characteristic of the second month of pregnancy. 

Hysterical ajfections of the joints, which have been so well described by Sir 
Benjamin Brodie, are frequently but not invariably associated with the same 
variety. In some cases those of the knee so closely resemble in the symptoms 
ulceration of the cartilages, that it requires much time and care to form a correct 
diagnosis; but in hysterical affections the limb is often extended, whereas in dis- 
eases of the cartilages it is usually bent; in addition to which, the previous history 
of the case will frequently solve the problem. In these cases blistering is in 
general useless, and confinement injurious. The belladonna plaster is less useful 
in this than in other forms of hysterical neuralgia. Sir Benjamin Brodie has 
found the pain palliated by a tepid lotion, consisting of equal parts of Sp. Ros- 
marini and Mistura Camphora;; and when the limb is liable to alternate heat and 
cold, by a cold spirituous lotion during the hot fit, and during the cold one by a 
worsted stocking covered with oiled silk, so as to confine the heat and perspira- 
tion. The intermittent character of the symptoms indicates the administration of 
the sulphate of quinine. 

Marriage has been by some authors recommended as a remedy for hvsteria; 
but the preceding remarks will show that it is quite as likely to aggravate the 
complaint as to cure it: and where it does prove a remedy, it is probably rather 
by satisfying the aiFections of the heart. 

Hysteria frequently occurs in persons of a gouty constitution, by which it is 
somewhat modified; and in these cases colchicum merits a trial. 

Those who have long suffered from hysterical complaints, have frequently a 
tedious convalescence, with various distressing affections of the stomach, nerves, 
mind, &c.; but provided the recovery is progressive, it is better not to interfere 
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too actively. Exercise, country air, and useful occupations, gradually restore the 
health; and in the absence of any distinct indications of treatment, the advice of 
Sydenham is peculiarly valuable, " If you cannot do good, do nothing." 

In the moral manas^ement of hysteria it is important to temper kindness with 
firmness, and to avoid a parade of sympathy. A due intercourse with society, 
which diverts without exciting, is desirable. It is of great importance to remember 
that hysterical susceptibility is perhaps, in a majority of instances, the result of 
injudicious management in early life. The many excellent works published of late 
years on the subject of physical education, are already attracting deserved atten- 
tion and contributing to correct this evil; nevertheless, in the upper ranks of 
society, young females are still pampered with stimulating food, and injured by 
modes of dress which unduly compress the most important viscera. Too much 
time is still devoted to sedentary employments, and the perusal of the works of 
fiction is too often substituted for solid attainments, by which a fondness for 
injurious excitements is naturally promoted, instead of a salutary habit of self- 
control. It was never intended by Providence that every woman should be a 
musician or a painter, but it was undoubtedly designed that she should cultivate 
those substantial qualities of sense and temper which give permanence and fresh- 
ness to the charms of domestic life. During early youth, the mind must not be 
allowed to outstrip the body; exercise and fresh air strengthen both, and in favour- 
able weather the house should often be regarded rather as a retreat than as a 
dwelling-place» 
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Explanation of the term tetanus and its varieties. — Trismus, — Opisthotonos.-'Emprostho- 
tonos. — Pleurosthotonos. — Trismus nascenlium. — General and local. — Acute and chronic. — 
Idiopathic and symptomaiic. — Continued and periodic. — Premonitory symptoms of teta- 
nus. — Symptoms of the paroxysm of trismus, of opisthotonos, of emprosthotonos, of pleuros- 
ihotonos. — Chronic forms of tetanus. — Predisposing causes. — E.Kciting causes. — Anatomical 
characters. — Nature. — Diagnqsis. — Prognosis. — Treatment. 

This term (derived from ram, to stretch) denotes a disease, the principal cha- 
racteristic of which is tonic spasm of a certain number of muscles. Some authors 
have restricted its meaning to that form in which, by the mucular spasm, the 
trunk is kept perfectly straight, and employ other terms to desigiiate the disease 
when any particular set of muscles are more especially affected. Thus, if the 
muscles which raise the lower jaw be in a state of contraction, it has been de- 
nominated trismus, (from rpn^o), to gnash;) if those attached posteriorly to the 
spine be affected, so as to draw the body backwards, opisthotonos, (from orirhv, 
backwards;) if the muscles of the neck and abdomen be contracted anteriorly, 
in such a manner that the trunk is inclined forwards, emprosthotonos, (from 
ffivpo(r6ei, forwards;) and if the muscles are affected laterally, so that the body 
is curved sideways, pleurosthotonos, (from 7rXevpo<r$tv, sideways.) In all these 
forms, however, the disease is essentially the same, and at present the above 
terms are only used to express the distortion or particular posture produced. 
When it occurs in infants it is called trismus nascentium. Some writers divide 
tetanus into general, when the whole muscular system is affected; and local, 
when there is rigidity of one or several muscles, as in cramp, priapism, &;c. 
Tetanus has also been distinguished, as regards its duration, into acute and 
chronic, though the limits where the one terminates, and the other begins, have 
not been fixed. Two varieties have also been established, the idiopathic and 
symptomatic ; the former arising from causes acting directly on the nervous 
system, the latter from the irritation in other organs being propagated indirectly 
to the nervous centres. Thus tetanus following wounds (termed traumatic) be- 
longs to the latter variety. It has also been divided into the continued and 
periodic: in the former the rigidity does not disappear entirely, but the symp- 
toms sometimes suddenly increase; in the latter there are complete intervals or 
interruptions of the tetanic rigidity— -the symptoms in some cases recurring at 
stated or fixed periods. The continued forms are always acute or sub-acute, the 
periodic always chronic. Dance has recorded four cases of the latter variety. 
{Diet, de Med. et Chir. Prat.) Hufeland has also seen a case that for years 
returned at regular periods, which lasted eight hours. {Manuel de Med. Prat, 
par Jflurdan., p. 234.) 

Symptoms. The symptoms of tetanus vary according to the severity and 
duration of the disease, and the particular set of muscles affected. It sometimes 
comes on suddenly, without any signs to indicate its approach. In general, 
however, one or more of the following premonitory symptoms have been ob- 
served, viz; sadness; languor; unusual melancholy and depression; unwillingness 
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to speak or move; restlessness or uneasiness; watchfulness; headach; yawning; 
loss of appetite; bitter taste in the mouth; foul tongue; constipation; unpleasant 
sensation about the praecordia; pains in the back; a dry tumid skin; unusual ex- 
tension of the limbs during sleep, and sometimes a strange sensation of terror. 
According to Larrey, traumatic tetanus is announced by deep pains in the 
wounded part, extending to the spine, and in some cases twitchings of the limb 
have been observed to precede the attack. • i, • 

The above symptoms are, however, common to many disorders; but in chrome 
cases of an epileptic character, where a distinct interval more or less prolonged 
takes place between the paroxysms, one or more of the above signs indicate 
with tolerable certainty an approaching attack. 

The tetanic symptoms may be said to commence with a feeling of stiffness in 
the muscles of the jaws, throat, or neck, attended with difficulty of swallowing. 
There is a constraint in flexing or rotating the head, and in opening the jaws. 
In general this latter symptom, or the trismus, comes on gradually, accompanied 
with uneasiness or pain in the muscles affected, when the inferior maxilla is by 
degrees drawn against the superior, and at length so firmly closed that it is im- 
possible to separate them. Sometimes, however, this occurs suddenly, and the 
jaws are violently snapped together, and remain fir/nly clenched. Violent and 
acute pain is now felt below the sternum, sometimes of a darting or stabbing 
character, extending to the spine, or there is a sense of traction or constriction 
in this situation. If the rigidity extend to the muscles of the trunk and extremi- 
ties, the complete paroxysm is manifested. At this time the face is sometimes 
pale, but usually flushed, the veins being full and prominent; the brows are con- 
tracted; the skin covering the forehead corrugated; the eyes fixed and prominent; 
sometimes suffused with tears; the pupils stationary, generally contracted, but 
sometimes dilated; the alas of the nose elevated, and the nostrils expanded; the 
angles of the mouth drawn outwards and upwards, sometimes downwards, so as 
to produce the most frightful risiis sardonicus ; the tongue fixed and immoveable, 
and the whole countenance expresses the greatest pain and anxiety. Sometimes 
a frothy saliva is squeezed out between the teeth, and flows from the mouth; in 
other cases the tongue is thrust forwards and lacerated, giving rise to considera- 
ble haemorrhage. The larynx is raised; the articulation indistinct and painful; 
sometimes the power of articulation is lost, all attempts to speak apparently 
aggravating the paroxysm. The muscles generally are tense, rigid, and often 
feel as hard as a board; the shoulders are drawn forwards, and the trunk and 
extremities firmly fixed in various positions, afterwards to be described, or 
violently thrown about by occasional momentary relaxations, followed by sud- 
den muscular contractions of longer or shorter continuance. The respiration is 
hurried, and performed with great difficulty and anguish, presenting to the spec- 
tator one of the most distressing forms of dyspnoea. The patient often feels 
great thirst, but all attempts at swallowing produce extreme agony, and spasms 
of the muscles of deglutition; symptoms allied to those of hydrophobia being 
thus occasionally produced. The pulse at the commencement is full and hard, 
but gradually becomes feeble and frequent, sometimes intermittent or irregular, 
according to the continuance and severity of the attack. The temperature of the 
skin, is increased, and the surfiice covered with a profuse perspiration, which in 
certain instances is confined to the face and chest. Occasionally the urine is ex- 
pelled with violence, but sometimes there is retention. The sphincter ani in 
general is firmly closed, but in some cases the faeces have been expelled involun- 
tarily. In the midst of all these sufferings the intelligence is unaflected a cir- 
cumstance which increases the distress with which the by-stander must naturally 
regard them. 

Such are the general symptoms which characterize the paroxysm in its severe 
acute form ; but there is considerable variation, according to the peculiar diss of 
muscles more especially afTected. When the disease is confined to tlie levators of 
the lower jaw, constituting trismus, some time may elapse before other muscles 
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become affected ; in this state the malady may disappear, or it may prove fatal. 
When the disorder, however, is more severe or advanced, trismus supervenes, 
which may be considered only as a mild or partial form of the general disease. 
Opisthotonos is occasioned by the posterior muscles of the spine being powerfully 
contracted, the effect of which is to draw back either the head and neck alone, or 
to curve the trunk into the form of an arch, the body resting only on the occiput 
and sacrum, or on the vertex of the head and heels, if the lower extremities be 
affected. The force and suddenness with which this is produced, is sometimes 
sufficient to throw the patient out of bed. Fournier Pescay has seen dislocation 
of the second cervical vetebrae, and Desportes, fracture of the thigh bones from 
the excessive muscular action. Larrey and Curling also relate cases in which 
one of the rixtoabdominalis muscles was ruptured. Emproalfiotonos is produced 
by the muscles on the anterior part of the body being most powerfully contracted, 
so that the head is flexed upon the breast, the thighs on the abdomen, and the 
trunk curved forwards. In severe cases the head and knees approach each other, 
the arms are fiexed, and the hands sometimes clasped together. According to 
Larrey the legs are rigid and flexed upon the thighs, but Aretaeus describes them 
as being extended. Emprosthotonos, however, is a very rare form of tetanus, 
and it is to the experience of Larrey in modern times we are chiefly indebted for 
its description. In pleurosfhotonos, the neck and trunk is curved towards one 
side ; this form is so rare, that some writers have doubted its existence. 

Occasionally the whole body is perfectly rigid and straight, no particular set of 
muscles apparently being more affected than another. To this state some physicians 
consider the term leUmus ought to be restricted. 

The dreadful symptoms described may terminate in death, or they may gra- 
dually cease, and the patient return to his natural condition, or to a comparative 
state of ease. In the former case the various symptoms increase in intensity : the 
dyspnoea becomes more urgent ; an agonizing sense of suffocation is felt ; the per- 
spiration becomes cold and clammy ; the pulse thready or imperceptible ; a frothy, 
bloody mucus escapes abundantly from the mouth ; the countenance assumes a 
livid hue ; the spasms increase in frequency, and are renewed by the slightest 
attempt to move or swallow, or by any trivial circumstance, such as opening the 
door, a draught of air, &c. ; delirium sometimes supervenes, and the patient sinks 
either asphyxiated or exhausted from the efforts and pain of the paroxysm. Some- 
times the individual dies suddenly after an amelioration of the symptoms. When 
the disease terminates favourably, the rigidity gi'adually lessens, the spasms are 
less frequent, the respiration becomes more free, and the pulse natural; and al- 
though there is for some time a feeling of stiffhess or soreness in the muscles, the 
patient gradually returns to the state in which he was before the seizure. The 
duration of acute tetanus varies. A case is recorded of a negro, who, having 
scratched his hand with a piece of broken plate, died of tetanus in a quarter of an 
hour. [Reea's Cyc. art. Tetanus.) The fatal termination usually takes place from the 
fourth to the eighth day, but cases have been reported which continued to the 
fourteenth and even to the twentieth day. {Morgao^ni.) On the other hand the 
recovery is generally slow. Of 58 cases collected by Curling, which terminated 
successfully, 8 recovered in a week; 3, in 10 days; 4, in a fortnight; 4, in three 
weeks; 15, in a month; 4, in 5 weeks; 8, in 6 weeks; 3, in 8 weeks; 3, in 2 
months ; and 2 so late as 3 months. Greater or less rigidity of certain muscles 
may remain for many months, and in some cases a peculiarly aged character is 
given to the countenance. 

The chronic form of tetanus is characterized by the same symptoms, but they 
come on more gradually, and there are sometimes shorter or longer intervals be- 
tween the paroxysms for several months or even years. There does not seem to 
be any very clear division between the acute and chronic forms. Dr. Symonds 
thinks a sub-acute form should be constituted, including those cases which are of 
mild character, but which do not continue long enough to be designated chronic. 
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But however we multiply the divisions, intermediate cases wUl always be found, 
which no arbitrary classification can comprehend. 

Many of the symptoms are liable to various modifications in particular cases, or 
at different periods of the disorder. The muscular system, as we have stated, may 
be so affected as to produce trismus, opisthotonos, emprosthotonos, or pleurostho- 
tonos. Cramp also is a slight modification of the disease, and during the parox- 
ysm all the muscles are more or less spasmodically affected. The contraction of 
the pectorals draw the shoulders forward, and the rigidity of the respiratory mus- 
cles prevent the free motion of the chest. In trismus, although the jaw is closed, 
the anterior muscles of the neck appear hard and contracted, and in opisthotonos 
the walls of the abdomen are stretched, and feel as hard as a board, showing that 
the peculiar distortion produced is not the effect of a particular set of muscles only 
being affected, but that theu- power is increased, or that they are acted on to a 
greater degree than others. The muscles of deglutition are peculiariy liable to be 
excited on the slightest contact, producing inability or difficulty of swallowing, and 
in severe cases horror of fluids, and symptoms resembling those of hydrophobia. 
In some instances it has been observed that the cremasters participate in the dis- 
ease and draw up the testes. The eyeball is always fixed, and sometimes from 
irregular action of its muscles drawn inwards. During sleep the muscles are re- 
laxed, and it has been observed in many cases that, during the whole course of 
the disease, those of the fingers have not been aflfected. The voluntary muscles 
principally suflTer, though several authors are of opinion that the involuntary are 
also occasionally aflTected. It must be evident, however, that tetanic spasm of the 
heart, diaphragm, &c., must soon be followed by death; and although certain symp- 
toms indicate that they are in some way or other acted on, the manner in which 
they are affected is unknown. 

The sensibility to touch is not increased in tetanus, but in many cases the slight- 
est contact, or even noise, is sufficient during the remission to bring on the spasms. 
The pain experienced in particular muscles is sometimes very great, especially in 
those which have been injured by a wound. In a case however given by Sir G. 
Blane {Obs. on Diseases of Seamen) a pleasurable tingling sensation was expe- 
rienced. In almost every instance of tetanus, great pain is felt in the praecordial 
region or below the sternum, which has been denominated by Dr. Chfilmers the 
pathognomonic symptoms of tetanus. It is described as being of a dragging na- 
ture, occurring suddenly, and darting towards the back, and not mcreased by pres- 
sure. In some cases it appears early in the disease; in others at a later period, and 
is attributed to the diaphragm partaking in the general spasm. 

The intelUgence is in the great majority of cases clear and unchanged. Some 
instances are recorded however (and we have seen a remarkable one of this kind,) 
in which the consciousness was completely lost. Under such circumstances the 
disease may be called epileptiform. 

The pulse in tetanus varies according to the stage of the disease. Morrison, 
Hennen, Macgregor, and others, have noticed that it was not much affected. In 
the eariy stage there is no remarkable acceleration; but during the spasms, it is 
somewhat quickened; and as the disease approaches its fatal termination, it becomes 
weak, fi-equent and thready. Dr. Parry thought that the patient was safe if the 
pulse did not exceed 110 beats on the fourth or fifth day. No dependence how- 
ever can be placed on this symptom as a prognostic, many cases having died when 
the pulse was more slow, while others have recovered when it was more frequent 
The temperature of the surface is generally increased, and sometimes the skin feels 
hot. M. Prevost of Geneva had a case in whom the temperature at the axilla was 
110° (Fahrenheit.) and Dr. Bright another, in whom it was 105° The cutaneous 
transpiration is increased, which may be attributed to the violent muscular exer- 
tion into which the patient is involuntarily thrown. Sometimes there is a slieht 
miliary eruption. There is occasionally fever, more commonly in idiopathic cats, 
but sometimes 9lso when it arises from woiuids: many writers however who have 
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seen much of the disease, have never obsen^ed this. The tongue is moist at the 
commencement, but becomes dry as the disease proceeds. Constipation is almost 
a uniform symptom in tetanus: this has been attributed to many causes, as spasm 
of the muscular coat of the intestines, excessive cutaneous transpiration, pressure 
of the diaphragm and abdominal muscles, loss of the voluntary power necessary 
for defaecation, the use of opium, and other constipating remedies, &c. Retention 
of urine occurs occasionally, and in such cases there is much difficulty in intro- 
ducing a catheter, fi-om the spasmodic action of the muscles at the neck of the blad- 
der. The urine is generally high-coloured and scanty. 

Causes. Men are more liable to tetanus than females, a circumstance which is 
accounted for by the former being more exposed to the exciting causes of the dis- 
ease. Tetanus is common in early infancy ; the tenn Irismvs nascentivm has been 
given to the disease, when it occurs at this epoch of life. After this period, how- 
ever, it occurs most frequently between the ages of ten and fifty. Extensive ob- 
servation has shown that it is very rare in advanced life, although Aretaeus thought 
it readily developed in old persons. 

It is a well-established fact, that notwithstanding tetanus may occur in all cli- 
mates, it is most common in those of an elevated temperature, and more frequent 
when the season is hottest. Army and navy surgeons, who have practised in 
the East and West Indies, have proved this, although we possess no statistics 
which enable us to speak decidedly as to its proportionate frequency. Moist 
situations also predispose to the disease. In the French hospitals at Cairo, which 
were erected on ground subject to the periodic inundation of the Nile, it was 
very frequent. It is said also to be more common in marshy situations and 
countries bordering upon the sea, than in dry and elevated places far from the 
coast. 

The strong, robust, and athletic, have been noticed as being more liable to the 
disease than weak persons, or those in ill health. It is also more common in 
individuals of a nervous, than in those of a lymphatic temperament. Campet, 
Dazille, and Anderson, have noticed that tetanus is much more common among 
the negroes than among the white population, a circumstance which has by some 
been imputed to an inherent predisposition, and by others to their more frequent 
exposure to the exciting causes. Insufficient nutriment, close and ill-ventilated 
habitations, uncleanliness, and neglect of the bowels, poAverfully predispose to 
this disease. Drs. M'Arthur and Dickson have shown, that since these evils 
have been remedied, a marked diminution in the frequency of the disorder has 
occurred in the West India department of the navy. 

The most frequent exciting causes of tetanus are external injuries, and it ap- 
pears that the most unimportant superficial abrasion, and the most serious ope- 
ration may give rise to the disease. It has been occasioned by a bite on the 
finger from a tame sparroAV (^Morgagni;) the stroke of a Avhip lash under the 
eye, although the skin was not broken (Reid, on Tetamis and Hydrophobia;) a 
fish bone sticking in the pharynx (Larry, Mem. Chir. Mil., torn. i. p. 254;) a 
seton in the chest (Andral, Clin. Med., tom. iv. p. 445;) the stroke of a cane 
on the neck and hand (Morgan, on Tetanus, p. 6;) flagellation; extraction of a 
tooth (Edin. Med, and Surg. Journ., vol. xv.;) cupping, venesection, &;c. It 
has also followed severe fractures, lacerations, contusions, punctures, amputa- 
tions, excision of the mamma, tying arteries, gun-shot wounds, castration, injec- 
tion for hydrocele, &c. An instance is related where it followed the bite of a 
horse in the arm [Boyer, tom. i. p. 287,) and another in which it was occasioned 
by stretching a nerve. (Swan, on the Nerves, p. 541.) A wound in any part 
of the body may produce tetanus, although it has been observed more frequentlv 
from injuries of the extremities, than from similar injuries of the head or trunk. 
In 128 cases of traumatic tetanus, collected by Mr. Curling [Essay on Tetanus,) 
the wounds occurred on some part of the lower extremities in 64, and on the upper 
extremities in 46, and of these the feet and toes were the seat of injury in 35, and 
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the hands and fingers in 34. Dr. Hennen observed it most frequently after \vounds 
of the elbow and knee, and others when the thumb or great toe was injured. 

Some authors have noticed a peculiar state of the wounds in connexion with 
tetanus. Rush remarked that they were always free from inflammation {Med. 
Inquiries, vol. i;) Larrey, that they were either dry, or covered AVith a thin 
serous exudation; and Fournier Pescay describes them as being pale, livid, 
sometimes covered with an ichorous secretion.) {Diet, den Sc. Med., torn, Iv.) 
Sir J. Macgregor and Dr. Hennen, however, after great experience in this dis- 
ease, conclude that there is no relation between the state of the wound and the 
occurrence of tetanus. They have seen it occasioned by all descriptions of sores, 
healthy and sloughing, incised and lacerated, simple and complicated. Neither 
does its accession produce any alteration in the Avound, or retard its progress to- 
wards a cure; and in many cases it has been completely healed and forgotten be- 
fore the occurrence of the tetanic symptoms. Dr. EUiotson observes that the 
disease has sometimes declined and ceased, while the wound every day grew 
worse and worse. 

The interval between the infliction of the injury and the commencement of 
tetanus differs considerably. In a case related by Dr. Robison, {Reea's Cyc, 
art. Tetanus,) it followed immediately; the longest period on record is ten 
weeks; the case is detailed by Mr. Ward. {Fads establishing the Efficacy of 
Opiate Friction in Spasmodic and Febrile Diseases, <S'C., 1809.) In the 128 
cases of traumatic tetanus collected by Mr. Curling, it appeared from the fourth 
to the fourteenth day in 81, and this is the most common period of its occurrence. 
The time after which an individual may be considered safe from tetanus when he 
has received an injury, is undecided, and has been differently stated by authors. 
Fournier Pescay says he has seen it occur after a month. Sir J. Macgregor 
never witnessed an interval longer than twenty-two days, and Sir B. Brodie 
longer than seventeen. Larrey thought that in Egypt the French soldiers were 
safe after the sixteenth day. 

Exposure to cold and damp is a frequent exciting cause of tetanus, independent 
of any other circumstance. Numerous cases are related of individuals being af- 
fected after sleeping during the night in the open air, particularly in tropical cU- 
mates, where the dew is abundant, and the nights cold. Hennen and Larrey 
have noticed its occurrence in Egypt, when the nights were chilly and rainy, and 
when the troops were exposed to cold and moist breezes from the sea. Sudden 
changes of temperature have in like manner been noticed by the last named authors, 
and by Dazille, Campet, and Rush. The latter writer informs us, that while no 
case occurred among the soldiers who had passed a winter in Rhode Island in 
1781, it was frequent in some troops newly arrived from the West Indies. Be- 
gin states, that after the battle of Muskowa, although the heat was very intense, 
no cases of tetanus occurred; whereas, after the battle of Dresden, when moist 
and cold weather succeeded a great elevation of temperature, it was common. 
Dr. Chalmers gives a case where it was brought on by sudden change of weather 
in a man who slept without his night-cap. Going iiito the extern^ air from the 
heated atmosphere of a ball-room has also occasioned it. Fournier Pescay gives 
two instances where it followed the action of cold water on the body when in a 
state of perspiration, and one where it arose from exposure to the north wind, 
when the individual laboured under fever. 

Intestinal irritation has occasioned the disorder: the presence of worms is one 
of its most frequent causes. Laurent {Mem. Chir. sur le Te/atanos 1797 ) con- 
sidered this almost the only cause of the disease; and in addition to 'the cases he 
has related, others have been recorded by Morgagni, Stoll, Fournier Pescav 
O'Beirne, and others, where tetanus was apparently produced by vi-mination 
It may also be occasioned by any other disorder of the digestive oroan« arising 
from improper food, irritating substances in the stomach or intestines indurated 
faeces, &c. In infants an acrimonious state or retention of the mecon' ' ' - f 
quent cause, as well as irritation produced by tlie milk of the nurse ^^"" *^ * 
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Among the other exciting causes of tetanus have been observed great fatigue; 
terror; mental anguish; abortion; suppressed perspiration; cessation of the lochia, 
and other habitual discharges; intoxication; variola, typhus fever, gastric inflam- 
mation, and other acute diseases; retrocession of cutaneous disorders; lacerations 
and ulceration of the navel string; difficult and painful dentition; ulceration of the 
gums; irritation from the appearance of the dens sapientiae; insolation; indigestion; 
constipation; rheumatism; hysteria; large doses of strychnine, nux vomica, (fee. 

It should be observed, that in many cases it is extremely difficult to determine 
the exciting cause, inasmuch as one or more of those we have enumerated may 
exist in the same individual, and in some instances the disease may probably be 
occasioned by their conjoined effect. Thus it has been noticed by almost every 
writer that tetanus is more frequent when individuals suffering from external inju- 
ries are also exposed to cold moist weather, or to sudden changes of temperature. 
The occurrence of fear and mental anguish under the same circumstances has 
often been thought by Hennen to occasion it. We can also readily understand 
that intestinal irritation or other causes may prove exciting causes, and that it may 
be attributed to an accidental scratch received before the accession of the symp- 
toms. Hence many of those cases which are reported to have followed wounds 
several weeks after they have beea received may have arisen from' other causes 
of irritation, connected with the internal organs; and, on the other hand, it is 
possible that the wouml which occasioned the disease may be overlooked. 

Anatomical Characters. The morbid appearances found in- those who have 
died labouring under tetanus are very various. Not unfreqjuently no morbid le- 
sion whatever can^be discovered to which the symptoms can. be referred. With 
a view to illustrate the pathology of the disease,, we shall describe the morbid al- 
terations that have been- observed, 1. in the brain and its membranes;. 2.. in the 
spinal cord and its nuenibranes; 3. in the nerves; and 4f. in other parts of the 
system. 

1 . Numerous cases have been reported in which) the vascularity of the brain 
and its membranes was increased, the sinuses gorged with bloody, the pia mater 
more or less injected, and the arachnoid cavity and ventriseles more or less dis- 
tended by serous effusion. These appearances have been, occasionally observed 
by authors, who have- had much opportunity of in-vestigating the morbid, anatomy 
of tetanus. Dr. Bright found an incysted abscess- the size of a large nutmeg in 
the substance of the middle lobe of the hram. (Hospital Reports, case 39,) and 
Bouillaud several tubercles, one of which was as large as an egg, in the right he- 
misphere (sur VEncephalite.) Generally spealdng, the substance of the brain is 
found healthy. 

2. Alterations ia the spinal cord and its membranes are by far the most com- 
mon appearances found after tetanus, and ia such cases there have generally been 
traces of spinal meningitis. These instances are too numerous to be spoken of 
individually.. Several have been recorded, by Reid, Kennedy, Brayne, and others 
in Britain; Larrey, Broussais, Magendie, Recamier, Ollivier, and othecs,. in 
France; Bergamaschi, Brera, Bellingeri, Uralli,.Poggi, in Italy; and Frank, Funk, 
&c. in Germany. Thomson (P/zj/.v.. Obs. on the 'Topograpliy, &,c. Philadelphia, 
1818,) and Goelis [Salz. Med. Chir, Zeitnng, 1815,) have observed the same 
appearances in infants who have died of trismus nascentium. In some cases the 
inflammatory appearances were more or less difiiised over the spinal cord, and in 
others recorded by Ollivier, Pelletier, and Curling, they were limited to particular 
portions of it. Burserius found a large quantity of viscid yellow serum under 
the outer covering of the medulla spinalis. Ollivier discovered in the dorsal re- 
gion of a child a red, consistent fluid in the cellular texture, between the dura 
mater of the cord and walls of the spinal column, with serous effusion within the 
membranes, and an albuminous concretion covering four inches of the meduUaof 
the cord. Bellingeri gives a case where blood was effused m the cellular tissue, 
exterior to the dura mater. Poggi and Combette, in addition to evidence of spinal 
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meningitis, have observed softening confined to the anterior columns of the cord. 
Bony and cartilaginous deposites have been occasionally found in the membranes 
covering the spinal marrow after tetanus. In some instances, on the other hand, 
no morbid appearances have been detected either in the cord or its membranes. 

3. In traumatic tetanus, the nerves in the neighbourhood of the wound have 
often been found more or less injured, or to have undergone morbid alterations. 
In certain cases they have been contused, lacerated, partially di\ided, irritated by 
spicula of bone, or other foreign substances included in ligatures placed on arte- 
ries, or participating in the inflammation of the surrounding textures. In the 
latter case, the appearances have differed according as the inflammatory action 
was acute or chronic ; injection, more or less intense, and sofl;ening, being evi- 
dence of the former, and thickening, induration, and discoloration of the latter. 
Lobstein {De Nervi Sympalhetici, pri52,) and Andral {Clin. Med., torn. i. p. 49,) 
have observed signs of inflammation or redness in the semi-lunar ganglion, and 
Swan (Diseases of the Nerves) has often seen the ganglia of the sympathetic sys- 
tem in general considerably injected — an appearance which has been occasionally 
observed by other authors. 

4. Dupuytren found in an individual who died of opisthotonos the muscles 
gorged with blood and lacerated. Larrey and Curling give cases where one of 
the recti abdominis muscles was torn across. The pharynx and oesophagus were 
often seen by Larrey contracted, and their mucous membranes red, inflamed, and 
covered with a viscid reddish mucus. The large papillae at the root of the tongue 
have occasionally been found thickened, and the mucous lining of the larynx in- 
jected and covered with frothy mucus. Andral gives a case where unequivoceJ 
marks of gastritis were discovered, and M'Aithur found in four cases inflamma- 
tion of the alimentary canal, with a peculiar yellow matter covering the mucous 
membrane of the stomach and oesophagus, which in one case effervesced on being 
exposed to the external air. Worms have been discovered in the intestinal canal 
by Sauvages, Laurent, Larrey, O'Beirne, and others. The last writer states that 
distention of the cfficinn and colon is a constant pathological appearance. In a 
case related by Mr. Howship the heart was much indurated, and presented consi- 
derable resistence to the knife.* 

Nature. Numerous theories have been advanced to explain the different phe- 
nomena observed in tetanus, but as none of them appear to have been deduced from 
a sufficiently extended series of observations, they have been rejected as inapplicable 
to the end in view. We are unacquainted with any series of facts which explain why 
in some cases there should be trismus alone, and in others opisthotonos, or empros- 
thotonos, although in some few cases the increased vascularity of the spinal cord and 
its membranes have been circumscribed so as to involve more particularly the origin 
of those nerves which are distributed to the muscles especially acted on. These 
cases, however, are very rare, and observation has shown that in the majority of 
instances no such limited lesion can be discovered. That the motor portion of 
the fifth pair is morbidly stimulated in trismus, is highly probable, because we ob- 
serve the muscles to which it is distributed are those principally affected. But 
the proximate cause producing the irritation is not always discovered after death. 
Larrey thought tliat emprosthotonos or opisthotonos was occasioned according as 

* As in the majority of cases no morbid lesion can be discovered, and the alterations wlicn 
they exist arc extremely slight and irrcguhir, it is very clear that no structural lesion is con- 
necled with tetanus. The alterations of tissue arc purely accidental. I have examined with 
great attention the brain and spiniii marrow of ten or twelve subjects, dead of tetanus, and 
could not detect any organic lesion. That is, there is no soaening of tiic spine, or injection of 
its vessels beyond what is often found in the bodies of individuals who have died without 
spinal symptoms. The little experience of most physicians in examining the spine has led 
some into error in this matter, and induced them to admit the evidence of organic • It • • i' " 
slight grounds. 
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the wound injured the nerves on the anterior or posterior part of the body, and 
that if the nerves in both situations were wounded, complete tetanus was esta- 
blished. Numerous facts, however, prove that there is no relation between the 
situation of the wound and the form of the disease. Bellengheri has brought for- 
ward an elaborate theory which consists in attributing to the cerebral hemi- 
spheres the power of producing one kind of motion, and to the cerebellum that of 
producing another. He considers that the former presides over flexion and ad- 
duction, and the latter over extension and abduction. This is what he denomi- 
nates " nervous antagonism," by which he thinks all motions throughout the body 
are governed. Thus, according to this author, opisthotonos or spasmodic exten- 
sion depends on some irritation or disease of the cerebellum and posterior columns 
of the spinal cord; while in emprosthotonos or spasmodic flexion, the hemispheres 
and anterior spinal columns are more particularly affected. These views, though 
they have been maintained with great ingenuity, are not only opposed to the phy- 
siology of the nervous system established by Sir C. Bel), but to the majority of pa- 
thological facts with which we are acquainted. 

It has been stated in general observations, that irritation of any part of the ner- 
vous substance will increase the function dependent on the part irritated. In 
tetanus, the intelligence and general sensibility are affected, while the character- 
istic symptom of the disorder is referrible to an augmentation of motor influence. 
We are therefore led to conclude, that irritation of the tractus motorius is a patho- 
logical condition necessary for the production of tetanus. Partial pressure, it is 
well known, is capable of producing irritation, whether applied to the spinal cord 
alone, in the course, or to the extremities of a nerve, and we find that morbid 
alteration or injury of either has been known to induce tetanus. The present 
state of science, however, does not enable us to indicate what particular morbid 
lesion occasions this irritation, Avhich, with a view to treatment, is a point of pri- 
mary importance. When treating of spinal meningitis, we have seen that mus- 
cular rigidity is a diagnostic symptom of that disease, and the dissection of indi- 
viduals who have died labouring under tetanus has shown, that a vascular state of 
the membranes of the cord is by far the most common morbid lesion discovered. 
In many cases, however, no appearance of inflammation or increased vascularity 
is to be discovered; and it has been thought by some, that these appearances are 
rather the effects than the cause of the disease. However we may speculate on 
this point, proofs are wanted to establish the correctness of either opinion; but as 
we know that congestion of the blood-vessels surrounding the cord will occasion 
partial pressure, and consequently irritation, although it may not leave any traces 
of its existence after death, it seems reasonable to suppose that such a state more 
frequenfly precedes than follows the tetanic spasms. 

Pelletier and Bergamaschi attributed the disease to inflammation of the nerves 
of the part injured, extending to the spinal cord; and Mr. Swan having found the 
ganglia of the sympathetic system of nerves preternaturally injected, thinks that 
the various predisposing and exciting causes produced disorder of the digestive 
organs, which was communicated by the ganglionic nerves to the other parts of 
the nervous system. Either of these views are fully capable of explaining how 
in certain cases irritation may be induced in the spinal marrow; but observation 
does not warrant us in considering either one or the other the true cause of the 
disease. Indeed modern researches have not revealed to us what is the nature of 
the morbid lesion which gives rise to the irritation, and whether it be allied to 
inflammation or congestion is equally unknown. 

It should be observed that tetanus rarely follows the infliction of a wound im- 
mediately, that its occurrence bears no relation to the severity or extent of the 
injury, and that it cannot be produced artificially, except by the administration of 
poisons containing strychnia or brucia. These facts lead to the inference that, 
besides the local injury, there is a peculiar state of the system hitherto unknown 
and unexplained, which favours the production of tetanus, inasmuch as mechani- 
cal irritation of the motor tract, or of a nerve, does not produce tonic spasm, but 
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convulsion. We have also been satisfied from experiments on the frog, that 
strychnia acts through the medium of the circulation, and not by direct mfluence 
on the nerves to which they are applied. A similar conclusion has been arrived 
at by other experimentalists. 

It appears therefore that the great point with regard to the pathology of tetanus, 
is to determine the essential distinction between tonic spasm and clonic convul- 
sion, and the agents which induce the one or the other. The exciting causes 
which occasion the first, including wounds, the presence of worms, and other 
sources of irritation, much more frequently give rise to the second. To what 
are we to attribute the different result? No answer can be given to this question: 
it is evidently better therefore to abstain from hypothesis, acknowledge our igno- 
rance of the subject, and recommend it as a subject of experimental investigation. 

Diagnosis. Tetanus is readily distinguished from other maladies, by the 
continued muscular rigidity often suddenly increasing, the distortion of the coun- 
tenance, and the peculiar pain at the scrobiculus cordis. It has been sometimes 
closely simulated by hysteria; but the latter disorder is general in feniales, while 
tetanus as has been shown, is most comnaon in males. In hysteria also the 
globus hystericus, the absence of distortion of the face, and the dissimilar excitmg 
causes, are sufficient to indicate the disease- We have stated that sometimes in 
tetanus there is difficulty of swallowing and horror of liquids. Hydrophobia, 
however, may be distinguished from these cases by the absence of continued 
rigidity, and the nature of the spasms which are clonic and of short duration. In 
general also there is great excitement, and a peculiar anxious expression of coun- 
tenance very different from the distortion in tetanias. It is scarcely possible to 
confound this disease with any other. 

It is of great importance to discriminate whether tetanus arises spontaneously, 
or is the effect of poisons containing strychnia. This, however, is very difficult, 
as the symptoms are identlcaliy the same. If the poison be taken internally, 
there may be signs of unusual irritation in the digestive organs. The sudden 
occurrence of the disease in its acute form, when the individual has not received 
any wound, or been exposed to cold and moisture or sudden changes of tempe- 
rature, are circumstances that should excite suspicion, the truth of which can 
only be confirmed, during the life of the patient, by strong collateral evidence. 
Care should be taken to distinguish the trismus arising from local causes, as 
inflammatory affections about the face and throat, tumours at the base of the jaw, 
rheumatism of the temporal and masseter muscles, or the local inflammation 
arising from the administration of mercury. 

Prognosis. The prognosis is more unfavourable in tlie traumatic than in the 
idiopathic form of tetanus. The danger must also depend on the violence arid fre- 
quency of tlie spasms, and the extent to which the muscular system is affected. 
Tlie great fatality of traumatic tetanus is spoken of by all who have had extensive 
opportunities of witnessing the disease. Sir J. Macgregor, who saw several hun- 
dred cases in the campaigns of Spain and Portugal, witnessed veiy few recoveries, 
and Dr. O'Beirne did not see a single recovery out of 200 cases which came under 
his observation. Hennen, Dickson, Morgan, and others also allude to the uniform 
fatality of the disease in its acute traumatic form. Several instances of cure how- 
ever have been recorded. Sir G. Blanc mentions that of twenty cases which oc- 
curred in the West Indies, after the action of April, 1 782, three recovered. Of 
tliirteen cases witnessed by Mr. Dickinson, surgeon at Grenada, four were cured, 
and many otlier instances are recorded by various autliors. 

The idiopathic form is not so dangerous as the acute, but the recoveries bear no 
proportion to the deaths. The trismus nascentium of infants is uniformly fatal. 

The favourable circumstances are, a long interval between the occurrence of 
the exciting cause and the accession of the disorder ; the slow progress of the dis- 
ease, and the patient surviving beyond the fourth day ; the muscular spasms not 
being general, fi-oquei-.t, or severe; the respiration easy, and the pulse natural 

The unfiivourablo symptoms arc, quick accession; general spasms and rio-idity 
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rapid progress of the affection; violent paroxysms occurring fi^equently; urgent 
dyspnoea; rapid, thready, and imperceptible pulse; inability to swallow ; cold and 
clammy perspiration ; livid countenance ; delirium, &c. 

Trealment. When our ignorance of the pathology of tetanus is taken into con- 
sideration, we need not feel surprised that the treatment has in the generality of 
cases been strictly empirical. Neither need we wonder that, while the most oppo- 
site remedies have been occasionally employed with apparent success, they have 
each in turn been rejected as unworthy of confidence. Not unfrequently several 
plans of treatment even opposed to each other have been employed in the same 
case, and such frequent changes made, that should the patient r-ecover, it is impos- 
sible to determine which remedy has produced the beneficial result. 

1. Trealment of idiopathic tetanus. In idiopathic tetanus attention should be 
paid to the constitution of the individual, and especially to the state of the vascular 
system, in order that the principles of treatment may be duly regulated. 

As a general rule, if the pulse is full and hard, the system plethoric, the tongue 
foul and dry, the individual of a strong constitution, the skin hot, or other symp- 
toms indicate increased vascular excitement, general or local blobd-letting, or if 
the symptoms be urgent, both general and local bleeding should be employed. 
This treatment is evidently indicated if there be pain in the back, or other symp- 
toms of inflammation in the spinal cord or its membranes. At the same time acute 
purgatives should be administered in order to remove all sources of irritation from 
the alimentary canal, and repeated if necessary, so as to procure copious evacua- 
tions. These means will generally lessen the force of the spasms when tetanus is 
connected with increased vascular action, which is not uncommon in the idiopathic 
tetanus. If the spasms continue after these measures have been adopted, sedatives 
in full doses should be administered. The cold affusion or the cold bath has 
sometimes been beneficial. If, notwithstanding these means diligently employed 
and a restricted diet, the symptoms continue, and the disease become chronic, oc- 
casional cupping and counter-irritants on the spine should be employed ; in short, 
a treatment adopted somewhat similar to that recommended for chronic spinal 
meningitis. 

If, however, at the commencement of the disease, the patient he feeble and of a 
weak constitution, or spare habit, with a quick and small pulse, pallid face, and 
evidence of diminished vascular action, a tonic and stimulating plan of treatment 
should be had recourse to, combined with sedatives, if the spasms be severe ; a 
generous diet should be allowed, the bowels kept regular if necessary by purga- 
tives with aromatics, and other remedies of a stimulating and tonic kind em- 
ployed. 

When the symptoms assume the form of trismus, a w^edge of soft wood should 
be placed between the teeth, in order to prevent perfect closure of the jaws, and 
during the progress of the disease every kind of irritation that may occasion an 
increase or return of the spasms should be carefully guarded against. By adopting 
a method of treatment on the general principles laid down, we consider that the 
practitioner will best guard himself against the charge of empiricism, and by stea- 
dily pursuing it, will at the same time be most likely to overcome this formidable 
disease. 

2- 7Wal men f of .symptomatic Tetanus. When we reflect on the numerous 
trivial injuries which the body may occasionally receive, and to which perhaps the 
attention is not drawn until the accession of the tetanic symptoms; when moreover 
the numerous sources of irritation that may exist in other organs, and more espe- 
cially in the alimentary canal, are considered, it seems very propable that many 
cases which have been reported as idiopathic are only symptomatic of some dis- 
order which has been entirely overlooked. Mr. Mitchell (Med. C/dr. Trans., vol. 
v., p. 25.) relates a case in which tetanic spasms of the tongue and muscles of the 
face were removed by abstracting some carious teeth, and he alludes to a similar 
mstance, which occurred under the care of Dr. Thomas. We saw under the care 
of Dr. Graham, in the Royal Infirmary of Edinburgh, a man aflTectcd with opistho- 
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tonos of an epileptic form, there being loss of consciousness during the paroxysm. 
In the fit the whole body was powerfully drawn backwards, perfectly rigid, and 
formed an arch which rested only on the head and heels. Dr. Graham discovered 
that the dens sapienti« on one side had not room enough to descend. The next 
tooth was extracted, and the spasms for a time entirely disappeared. We have 
since heard that the attacks returned, but that after undergoing a variety of treat- 
ment he recovered. Aware, therefore, that the disease may not only be occasioned, 
but in certain instances kept up, or rendered more severe by local imtation, the 
utmost pains should be taken to discover its source, and every effort employed, 
not only to obviate its effects, but remove its cause. If the suppression of the lo- 
chia, leucorrhcea, or other chronic discharges have preceded the attack, we 
should endeavour to promote their return, or establish some artificial drain in the 
neighbourhood, while any disposition to plethora or increased vascular action 
should be combated by local or general blood-letting. If there are any symptoms 
of worms, acute vermifuge remedies should be given both by the mouth and in 
clyster. A ca^e of powerflil trismus, with spasms of the face and abdominal mus- 
cles, is related by Dr. E. Phillips, which was relieved immediately by an injection 
of half an ounce of turpentine with yelk of egg. The following morning there was 
a copious stool, in which a worm was discovered, and the patient got well. (Med. 
Chir. Trans., vol, vi. p. 65.) If the disease can be traced to checked perspiration, 
diaphoretics are indicated. 

Wounds, however, are the most frequent cause of symptomatic tetanus, and 
should in all cases be carefully examined, with the object of ascertaining whether 
there be any foreign body, in order that it may be at once removed. Whenever 
the symptoms appear a short time after the reception of a wound, and there can 
be no doubt that the wound is the exciting cause of the disease, all nervous com- 
munication between it and the spinal marrow should be cut off as soon as possible. 
It is a singular fact, that this practice, which our knowledge of pathology and 
physiology shows to be necessary, and likely to be successful, has only (as far 
as medical records go) been performed four or five times, but in all these with 
perfect success. In a case related by Dr. Murray (Trans, of Med. and Phys. 
Soc. of Cnlcnlla) occasioned by a wound in the left foot, the posterior tibial 
nerve was divided, and although the patient could not articulate distinctly before, 
from the closure of the jaws, he immediately opened his mouth with an exclama- 
tion, and expressed himself as being benefited. He rapidly recovered. Ampu- 
tation has also been employed with varying success: surgeons, however, generally 
condemn this severe proceeding, except when the parts are much lacerated. 
Should the tetanic symptoms be advanced, it is inadmissible; and as the indica- 
tion for Avhich it is employed can be answered by dividing the nerves going to 
the injured part, it may appear extraordinary that it has ever been had recourse 
to. It should also be kept in mind, that the disease having been once called into 
action, often continues independently of its local origin. While, therefore, our 
attention is directed to the exciting cause, we must pursue the constitutional treat- 
ment on the principles already laid down. 

The numerous remedies which have been recommended in the treatment of 
this disease have tended to produce great perplexity. Much, however, may pos- 
siby be attributed to the indiscriminate manner with which our most powerful 
medicines have been employed, and to the total absence of any principle in their 
administration. So far from considering our resources as insufiicient, we con- 
sider they are fully capable of fulfilling all the indications, if used with perse- 
verance and judgment. The sudden and astonishing cures that have been 
occasionally produced, when by accident a particular therapeutic remedy has 
been rightly administered, prove that our present want of success is not to be 
attributed to the inefficiency of the remedies employed, but to our io-norance of 
those symptoms in the patient which should direct their application A few 
remarks, therefore, on the individual remedies that liave been resorted to may 
not be inappropriate. * 



TETANUS, [Treatment.) 79 

Blood-letting is indicated in those cases which are attended with increased 
vascular excitement, and whenever there are evidences of inflammation in the 
spinal cord or its membranes. Under such circumstances, it generally dimi- 
nishes the force of the spasms. In a case where the pulse was full and strong, 
beating 140 in the minute, Mr. Earle repeatedly bled the patient, and there was 
remission of the spasms after every venesection. Wine and porter, however, 
were given to him by the friends, and he died. Vascular depletion has been 
carried to an extreme extent by some practitioners. From fourteen to fifteen 
pounds of blood were abstracted by M. Pelletier with success in a feAV days. 
[liiv. Med., 1827.) In one case which recovered, M. Lisfranc bled eight times, 
and applied 792 leeches over the spine. [Did. r/e Med. et C/iir. Prat., art. 
Tetanus.) In a case of severe opisthotonos published by M. Larrey [Mem. de 
Med. et de Chir. Militaire, torn, xxxiv,) in the acute stage, which lasted twelve 
days, he bled four times, and applied 120 leeches to the spine with a like result: 
M. Carron of Lyons has cured' four out of five cases by the same means. In 
such cases as indicate bleeding, when the malady is acute, as often occurs in 
traumatic tetanus, venesection should be pushed to such an extent as to produce 
a marked efl'ect on the system, while leeches are applied to the spine. Purga- 
tives, opium, and other remedies, should be afterwards administered; and when 
all symptoms of increased vascular excitement have disappeared, the collapse is 
to be obviated by tonics and stimulants. 

Purgatives are of great utility in all forms of tetanus, with the view of removing 
any source of irritation that may exist in the intestines. Drastic purgatives should 
be avoided, as instead of removing irritation they often induce it. When vascu- 
lar excitement exists, this class of remedies may be- used freely, so as to produce 
copious evacuations, and thus promote the efTect of other antiphlogistic measures. 
For this purpose the more active purgatives, such as jalap, gamboge, scammony, &c., 
may be given. When the powers are depressed, croton or castor oil with turpentine 
or camphor, both by the mouth and by injection, is best adapted. Turpentine is 
especially beneficial whenever there are worms in the intestines, and as they often 
prove the source of irritation, without the patient being aware of the cause, an 
enema, consisting of an ounce of oil of turpentine with a sufficient quantity of 
gruel, or formed into an emulsion of yelk of egg, should be one of the first reme- 
dies employed. The constipation is occasionally very obstinate in tetanus, and 
purgatives have been given in very large doses, before any evacuation could be 
procured. Dr. Briggs has recorded an extraordinary case of this kind [Edin. 
Med. and Surg. Journ., vol. v. p. 141,) in which, in forty-eight hours, the patient 
took 210 grains of scammony, 89 grains of gamboge, an ounce and four scru- 
ples of jalap, two pounds and a half of infusion of senna, and eight grains of calo- 
mel, with decided benefit. If the sphincter be spasmodically closed, so as to pre- 
vent the free passage of the faeces-, an injection of the infusion of tobacco will for 
a time diminish the contraction, and tend also to relieve the excited state of the 
nervous system. When constipation is great, the tobacco enema may be tried, as 
the purgatives given may possibly produce the desired effect during the temporary 
relaxation induced by the action of the tobacco. At all times purgatives should 
be among the first remedies exhibited, as very little impression can be made upon 
the disease, until the bowels arefreely opened. The action of other remedies is 
also favoured by a free state of the alimentary canal, which should be maintained 
during the whole progress of the disease. It sometimes happens that it is difficult 
to give medicines by the mouth, from the powerful closure of the jaws. In gene- 
ral, however, one or two drops of croton oil mixed with a little butter can be 
inserted between the teeth, but if this cannot be effected, we must have recourse 
to clysters. 

Sedatives have been extensively employed in this disease with a view of lessen- 
ing the irritation and pain that exists. 

Opium has been given in enormous doses, without producing its accustomed 
effects on the system. Mr. Abernethy found 30 drachms of undissolved opium 
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in the stomach of an individual who died of tetanus; 20 grains of this substance 
has been given every three hours for several days. According to Begin, M. 
Blaise administered in ten days, 4 pounds, 7 oz., and 6 drachms of laudanum, and 
6 oz., 4 drachms, and 45 grains of solid opium. Numerous other cases have been 
recorded where inordinate doses of this drug have been administered. Yet, 
although our experience of this medicine has been greater than that of any other, 
it has been so indiscriminately employed, both alone and in combination with 
other measures, that great uncertainty prevails regarding its value. On the whole 
it seems to have been more beneficial in idiopathic than in symptomatic tetanus. 
Its use has been advocated by Larrey, and opposed by Fourneir Pescay, Rush, 
and Macgregor. Extensive experience, moreover, has shown that it is a remedy 
in no way to be depended on, while we are imacquainted mth any particular 
indications that should render its use more applicable in one case than in another. 
There does not appear to be any necessity for administering the extravagantly 
large doses so often recommended, and when employed, one or two grains should 
be given every hour, and this quantity doubled in six hours, if no good effect be 
produced. In the form of laudanum the minute division fav^ours its operation ; 
from one to two drachms may be given every hour, this quantity being also 
doubled in six hours if necessary. It may also be given in the form of enema, in 
half an ounce to two ounces of the tincture, or from 10 to 30 grains of solid 
opium. The preparations of moi-phia have not yet been extensively tried in this 
disease, though there is every probability that they will prove of much service as 
opium, if not greater. M. Lambert has used it successfully in two cases by the 
endermic method, and M. Carioli has cured a case of traumatic tetanus in this 
way : the intense sedative action produced by tobacco has led to its administra- 
tion in tetanus, and its effect seems to be more powerful and decided than that 
of opium in lessening nervous irritation, diminishing the force of the pulse, pro- 
ducing nausea, perspiration, and sometimes sleep. Dr. O'Beirne administered it 
in the form of enema, consisting of a scruple of the leaves infused in eight ounces 
of water, with the effect of at once producing relaxation of the muscles. On dis- 
continuing the remedy, the spasms returned, but on resuming its use, ameliora- 
tion again took place. From this time the enema was repeated two or three 
times a-day, sometimes oftener, and continued for eighteen days. The patient 
completely recovered. (Dub. Hosp. Rep,, vol. iii.) Dr. Anderson, in addition to a 
decoction of the fresh leaves used as an enema, employed it in the form of bath. 
Of five cases treated in this way, four recovered. (Med. Chir. Trans, of Edin., 
vols. i. and ii.) Several other cases have been recorded in which its beneficial 
effects have been well marked in tetanus, and so far as our present experience of 
it has extended, it appears to be the most efficient remedy of this class. The best 
form of administration is that of enema, of the strength used by Dr. O'Beirne, 
which should be repeated sufficiently often to keep the system under its influence. 
Caire must be taken not to increase the dose too suddenly, as such prostration 
may be occasioned as to prove fatal. At all times a most distressing feeling of 
sinking and depression is uiduced. It should be remembered also, that some indi- 
viduals are more susceptible than others to its effects, and that sailors and persons 
addicted to its use require a larger dose. 

Antimony from its well known depressing effect has been employed in cases 
where vascular excitement is well marked. Its tendency to occasion vomiting is 
a powerful objection to its use, an effect which often aggravates the disease, and 
increases the severity of the spasms. Mr. Liston speaks of a case in which it was 
successful {Lancet, 1834-5,) and another is recorded by Mr. Woodward (Dub. 
Journ., 1835.) 

^ Hydrocyanic acid has been recommended by Mr. Ward of Gloucester (06s. on 
Tetanus, 1835,) who gave a drop and a half of it every half hour to a o-irl labour- 
mg under the disease, who ultimately recovered. We have very little experience 
of this remedy, and its sedative action is by no means so certain or manageable as 
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that of opium or tobacco. Digitalis, stramonium, belladonna, hyosciamus, and co- 
nium, have been tried, and found comparatively inert. 

The effects of the cold affusion are veiy similar to those of tobacco, namely, 
great prostration and temporary relaxation of the muscles. It has been strongly 
recommended by Drs. Wright, Currie, and Rush, who thought it a tonic remedy, 
and several cases have been recorded in which it has been the apparent means of 
recovery. Three in particular related by Dr. Doue {Now. BiU Med., March, 
1818,) shows its beneficial action when energetically employed. In other instances, 
however, it has failed, and in a few has occasioned sudden death. Dr. Elliot- 
son gives an instance, and Mr. Morgan relates another, in which the patient, on 
being plimged into the cold bath, died immediately. The most powerful effect is 
produced by pouring several buckets of cold water from a considerable height 
over the individual, in a continued stream. Syncope is often produced by these 
means, so that stimulants should be at hand, and the patient after being wiped diy, 
placed in warm blankets. As he i-ecovers, the stimulants should be discontinued, 
and, if the spasms return, the cold affusion repeated. A less powerful effect is 
produced by plunging the patient into the cold bath, or dashing cold water on the 
body. In the present state of our knowledge cold appears, when properly applied, 
to be one of the most active and useful agents we possess. It has been most bene- 
ficial in the idiopathic forms of the disease. 

Tonics and stimulants have been recommended by Drs. Wright, Currie, Rush, 
Bright, and others; and whenever there are signs of debility, either at the com- 
mencement or in the course of the disease, they are directly indicated. Rush gave 
wine and bark liberally with occasional success. In a remarkable case given by 
Dr. Currie {Me.d. Bep. vol. i. p. 148,) the patient took 140 bottles of Madeira wine 
in less than a month, taking generally every twenty-four hours four or five bottles 
with two gallons of strong broth, some ale and brandy, and two drachms and a half 
of laudanum. Laudanum and ether embrocations with the tepid bath were also 
used. The recovery was slow. Spirits, wine, and ale, may be given in large 
quantities without producing their accustomed effects, although Dr. Cross is report- 
ed, when other medicines had failed, to have kept the patient for ten days in a 
state of intoxication with spirits, and, singular to relate, with the result of a perfect 
recovery. (Goof/'s Study nf Med., vol. iii. p. 268.) 

Fournier Pescay recommends musk, which he has used with success in doses 
of 10 or 12 grains every hour. Mr. S. Cooper however states, that 120 grains 
were given to a young girl in the space of twelve hours without producing any 
benefit. ( Sursr, Dirt., art. Te'tanus.) Fournier Pescay gives some cases which 
were cured by M. Francois with ammonia. Carbonate of iron has been employed 
by Dr. Elliotson from an analogy he considers to exist between this disease and 
hysteria and chorea. {Med. Chir. /"mns., vol. xv. p. 161.) Recovery took place 
in two cases out of three. Dr. Dehayne of Wolverhampton gave a pound daily, 
and the patient got well. A larger dose than two drachms appears imnecessary, 
and in acute cases the remedy is inadmissible on account of the time necessary 
for its effects to be manifested. Quinine has also been given extensively in con- 
junction with stimulants and tonics. Dr. Bright has published a case that termi- 
nated successfully, in which in the course of twenty days the patient took two ounces 
of the sulphate of quinine, and drank daily from fourteen to twenty ounces of 
wine, besides taking brandy and ammonia. Guy^s Hospital Reports, vol. i. p. 111.) 
In this as well as in the generality of cases where a tonic and stimulating line of 
treatment has been pursued, opium was also given, so that it is impossible to know 
whether the recovery is attributable to any one particular remedy, or to the com- 
bined treatment. Preparations of zinc and iron and other tonics have been re- 
commended. 

Sudorifics are indicated in chronic cases when the disease arises from any 
sudden check to the perspiration. The vapour bath has been recommended by 
Dr. Marsh {Dub. Has. Rep., vol. iv. p. 567,) who has given two cases which reco- 
vered apparently by its use. We have seen a case successfully treated in this way 
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by M. Sanson at La Pitie, and other instances are recorded. {Journ. Heb. de 
Med., 1828.) Its trial has not been very extensive; for as it is necessary to keep 
the patient in the bath for a long time, its use seems inadmissible in acute cases. 
The warm bath may be useful in chronic cases, as it relieves the rigidity and un- 
easiness which is sometimes present. In acute tetanus it is of little service, and 
instances are recorded where it produced sudden death. It is highly spoken of 
by Bajon, Chalmers, and Boyer. Fournier Pescay and Stutz used medicated baths 
containing the deutoxide of potassium and lime, combined with the internal adminis- 
tration of opium. Dr. Latham recommended Dover's powder, which in some 
cases has also been beneficial. A diaphoretic treatment, with small doses of opium 
gradually increased, and alkaline baths, have proved successful in the hands of M. 
Fi-itz of Prague. 

Among the other remedies which have been employed, mercury has been ex- 
tensively given, although on what principle it is difficult to explain; for although 
it tends to lessen inflammation, and sometimes acts as a stimulant, we possess 
better and more powerful remedies for these purposes. Whenever success has 
attended the use of this mineral, it has been combined with opium or some other 
remedy, so that it is impossible to speak decidedly as to its effects. Mr. Curling 
has seen two cases where the ptyalism it occasioned, produced great sufi*erinff, 
and in which the patients were compelled to keep their lips constantly open with 
their fingers, in order to prevent the suffocating paroxysms consequent upon 
attempting to swallow the saliva. Camphor, from its combined narcotic and 
stimulant properties, may be given in some cases with benefit, particularly in the 
form of enema. Combined with opium it is much praised by Larry. Colchicum 
has been given with partial success by Drs. Smith and Dufresnoy, combined with 
opium. Lijection into the veins of a watery solution of opium and stramonium has 
been employed by MM. Percy and Laurent. Dazille recommends ether. 
Counter-irritants applied to the spine are beneficial in chronic cases. M. Cru- 
veilhier apparently cured a patient in whom the hiccough and spasms were very 
distressing, by constant pressure on the abdomen. {Rev. Med. k.\r\\, 1824.) 
Other remedies have been recommended and occasionally tried, such as phos- 
phorus, electricity, strychnine, acupuncture, (fee, but we have no proof of their 
efficacy. 

In all cases of tetanus the diet should be light, consisting of soups, gruel. 
&c. It should be antiphlogistic when there are symptoms of excitement, and 
nourishing when the vital powers are depressed. It is not always easy to give 
the patient sufficient nourishment, as sometimes the teeth are so firmly closed, 
that no substance whatever can be introduced: in other instances all attempts to 
swallow bring on the most violent spasms. In the former case, liquid food may 
be introduced into the stomach through a tube passed into the stomach bv the 
nostrils, and in the latter the spasmodic action should be overcome by tobacco 
injections, and advantage taken of the period of prostration to give food. Articles 
of nourishment may also be thrown into the intestines by the syrino-e. 
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Definition of the disease. — Premonitory symptoms. — Symptoms of the attack. — Various modi- 
fications observed in tlje symptoms in the human subject. — Symptoms of rabies in the dog. 
— Predisposing causes. — Exciting causes. — Nature. — Anatomical characters. — Diagnosis. — 
Prognosis. — Prophylactic or preventive treatment. — Curative treatment. 

The disease termed hydrophobia from (vS'eop, water, and ^oSci, fear) is charac- 
terized by spasms of the muscles of the pharynx and chest; difficulty of drinking, 
and dread of fluids; great restlessness, and mental inquietude. 

From the circumstance that water is not the only substance which causes dread, 
it has been denominated hys^rophobia with a view of indicating the inability 
to swallow any kind of liquid; phobodipsia, to express the presence of thirst, 
with the dread of liquids; acrophobia, or dread of air; pantaphobia, dread of all 
things. As these various terms allude to a symptom which is only occasionally 
present, they are in no respect preferable to that of hydrophobia. Some modern 
authors have called it rabies, rabies canina, or rage; but these denominations 
imply delirium, or a furious state of mind, which is rarely observed, and the 
word canina is evidently useless, as the malady is occasioned not only by the 
bites of dogs, but of cats, wolves, and other animals. The disease is called lyssa 
in the nosology of Dr. Good, from XvFs-ee, a word used by the Greeks to express 
madness in dogs; but rabies in these animals differs from hydrophobia in the 
human subject. The French have endeavoured to establish two diseases, accord- 
ing as the symptoms are produced by the bite of a rabid animal, or by other 
causes. The former they call la rage, and the latter hydrophobie. But the symp- 
toms and treatment in both are identical, and, as far as our present knowledge 
extends, their nature is the same. We do not therefore consider that any of the 
terms which have been proposed are at all preferable to that of hydrophobia, 
although undoubtedly it is not free from objection; but there is scarcely a disor- 
der which does not undergo modifications in different individuals; and, as Dr. 
Bardsley has stated, " few rational physicians expect to find the history of a dis- 
ease condensed into a sort of essence in its name." As moreover, notwithstand- 
ing the various alterations which have been proposed, the term hydrophobia has 
been generally employed for a series of ages, and is still almost universally 
adopted, we shall retain it to express the group of symptoms above detailed, from 
whatever cause they proceed, as well as when the disease undoubtedly arises 
from the bite of a rabid animal. 

Symptoma. Some authors have divided the disease into periods or stages, 
denoted by the appearance of certain symptoms. As such divisions, however, 
are purely arbitrary, and lead to no practical utility, we shall describe, 1. The 
premonitory symptoms; and, 2. Those which constitute the attack. 

1. When the disease, as is generally the case, arises from the bite of a rabid 
animal, the most marked premonitory symptom is pain in or round the bitten 
part, which often resembles that caused by rheumatism, and sometimes attended 
with itching. The nature of the pain is liable to variations, being more or less 
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acute; sometimes there is a feeling of torpor, stiffness, tingling, heat or coldness, 
which does not amount to actual suffering. The pain extends gradually along 
the course of the nerves, and if the hand be the part bitten, shoots to the forearm, 
arm, or shoulder, and sometimes to the muscles of the neck; or, if ^e injury be 
in the leg, to the thigh, hip, or loins. In some cases, the pain does not arise in 
the wound, but in a part near the trunk, as "the shoulder or hip; the cicatrix 
swells, inflames, becomes red or livid, and occasionally, after it has cicatrized, 
opens, discharging an ichorous matter. Sometimes the pain shoots from the 
wound to the region of the heart, and now and then darting pains are felt in 
various parts of the body. Callisen {Sysf. Chir. Hodiern, vol. i. p. 595,) Mar- 
eet, and Babington, have observed that these pains follow the course of the 
nerves, and never irritate or produce inflammation in the absorbent glands or 
vessels. The local symptoms detailed are often accompanied by desire of soli- 
tude, unwillingness to answer questions, dull despair, and other signs of mental 
depression; but more generally the intellectual faculties are not at all altered; not 
unfrequently, indeed, the imagination is more fertile, the memory stronger, the 
patient's conversation animated, both the mental and bodily powers displaying 
unusual activity. In some cases, on the other hand, there is intolerance of light, 
with dilatation of the pupil, contracted eyebrows, and tumid face; or wandering 
pains in the neck, trunk, or limbs; pain, or a sense of heaviness in the head; 
restlessness, drowsiness, and disturbed sleep; occasionally sighing, momentary 
flushes and rigours, slight febrile symptoms, loathing of food, loss of appetite, 
nausea, vomiting, constipation, pains in the abdomen, &c. 

These premonitory symptoms are not peculiar to hydrophobia; but when one 
or more occur after an individual has been bitten by a dog, there is just cause 
for alarm. The symptoms do not follow any order which can indicate an ap- 
proaching attack of hydrophobia; pain in the wounded part being felt by one 
patient, melancholy by another, or intolerance of light by a third; on the other 
hand, every one of these have been absent in certain cases. 

The duration of the premonitory symptoms is, in general, from four to six 
days; cases, however, have occurred, in which they existed two or three days 
only. 

2. Symptoms of the disease. Hydrophobia may be considered estabUshed 
when there is a peculiar constriction about the throat, which, at the commence- 
ment, is usually slight. It frequently resembles a feeling of stiffness, gradually 
extendmg towards the root of the tongue and thyroid cartilage, and is often 
accompanied with pain. The patient experiences difficulty of swaUowing, 
especially fluids; and all endeavours to accomplish this are apparently prevented 
by sobbing, or deep catching sighs. At the same time the liquid contained in 
any vessel held in the hand, is generally either spilt on the ground or violendy 
jerked to a distance These symptoms are usually of short duration, but ofteh 
leave m the mind of the patient a continual dread of water or other fluids, so that 
even the idea of drinking induces their return. Deglutition gradually becomes 
more and more difficult, until at length, any attempt to swallow, particularly 
liquids, produces violent spasm of the muscles of the pharynx and larynx and 

TnToTstt/of th'°" ' '^' ''•'^'- '" Pf •"^^' ^^"^^' ^'^1- -me tim h;c^ 
into a state of the greatest agitation and alarm. The horror of fluids is often 
such that any circumstance which can lead to the idea of drinking as The splash- 
ing or running of water, the sight of jugs or glasses, the rattling of ear en-C . 
the noise of a pump, or even the mention of any kind of beveraJ^ is often luffi 
cient to occasion a recurrence of the spasms. As the disease advinces the in^- 
tabdity becomes greater the spasms are more frequent and prolonged and though 
generally confined to a limited number of muscles, occasionallv tb^.Ti ^ 
cular system is affected, and such is the morbid sensibility S,?^ ^^""^^ '''"" 
he excited by various trifling causes, as a current of ai'r nln ^^T' ™'^ 
window, a strong light, looking at a polished surface, &c ' ^ "'"^ ^ ^^^o^" «^ 
In the interval of the paroxysms, there is an unusual degree of debil' 



HYDROPHOBIA, [Symptoms.) 85 

the spasms increase in frequency, the respiration becomes more uneasy, and 
often interrupted by occasional deep inspirations or sighs; some individuals 
scream loudly from slight causes. To these succeed flatulent eructations, often 
vomiting, urgent thirst, sense of obstruction in the throat, increased secretion of 
saliva, intense headach, and acute pain, either in the epigastrium or throughout 
the whole course of the spine, particularly in the cervical portion. The state of 
the patient is now very distressing; the countenance expresses the utmost anxiety 
and alarm; the eyebrows are contracted; the eyes staring and glassy, giving a 
peculiar wild expression; there is intolerance of light, and of sounds; the speech 
is abrupt and rapid ; the angles of the mouth are drawn slightly upwards, giving 
the countenance an expression somewhat approaching the risus sardonicus; the 
face is sometimes pale, often flushed or covered with large irregular ruddy spots; 
the saliva is secreted abundantly, and ejected repeatedly and with considerable 
force; the heat of the skin is in general natural, but occasionally increased; the 
pulse is quick, and of variable strength; and the respiration, although in some 
cases not much affected, is usually hurried and laborious. In the midst of so 
much suffering, the intelligence remains perfect, and the patient retains his con- 
sciousness. These aggravated symptoms may be established a few hours after 
the commencement of the disease, but in general are not fully developed before 
the second day. The disorder now progresses rapidly; the patient experiences 
a burning heat and dryness in the throat; and the attempts to relieve this by 
drinks produce severe convulsions of the whole body, in which the patient ap- 
pears on the point of suffocation. The spasms appear to come on spontaneously, 
or to be produced by the most trivial causes, as touching the surface, or the hairs 
of the head; the saliva becomes thick, viscid, and adhesive; it accumulates about 
the glottis, increasing the irritation in the throat; and, in the efforts the patient 
makes to remove it, rapid reiterated noises are produced, which have been sup- 
posed by the vulgar to resemble the bark of a dog. The voice is hoarse; the 
feeling of thirst, and sometimes of hunger, the pain in the stomach and tension 
of the praecordia, become more urgent, and the eructations more frequent; vomit- 
ing of a yellow, greenish, glairy, or grumous fluid succeeds, the abdomen being, 
at the same time, distended, or sometimes retracted and drawn towards the spine. 
As the fatal issue approaches, there is general and incessant tremor; the convul- 
sions are increased in frequency and violence; the sense of suffocation is more 
urgent; and from the difliculty of expelling the saliva, it collects in the mouth, 
and flows over the lips; the pulse becomes small, irregular, feeble, and rapid; 
the patient evinces great terror, or lapses into a state of wild delirium; hiccough 
and rapid breathing succeed, followed by gradual exhaustion; and at length the 
patient dies in an intense paroxysm. Sometimes a temporary calm takes place 
before death, which, however, is only the precursor to a fatal return of the 
spasms; occasionally, the unfortunate sufferer expires in perfect tranquillity. 

The duration of the hydrophobic symptoms is in general from two to three 
days; but cases are recorded in which they have been prolonged to eight or nine 
days. The disease has also been known to be fatal in thirty-six hours. 

Such is the general progress of this dreadful disease; but almost every one of 
the above symptoms occasionally undergo modifications. The dread of water 
and liquids has always been considered the most remarkable symptom of the dis- 
order, and apparendy arises from a conviction the patient entertains, that every 
attempt to swallow will produce the greatest suffering. Though there is difliculty 
in swallowing any thing, it has been observed that the deglutition of solids does 
not occasion such distress as that of liquids — a circumstance which has been attri- 
buted to the greater surface of the pharynx, with which the latter, in the act of 
deglutition, are brought into contact. Some individuals have resolutely deter- 
mined to swallow water, and have only been prevented by the violent pharyngeal 
spasms which the contact of the liquid occasioned; others, Avho have retained an 
insuperable aversion to water, have been able to drink easily red wine, or broth. 
M. C'ayol attended a young girl labouring under this disease, who had no great 
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dread of liquids, though she disliked them, and was not absolutety unable to swal- 
low them, notwithstanding there was great difficulty in the effort. Dr. Bright 
and others have recorded cases in which there was no abhorrence of fluids, but 
only a disinclination to swallow, or to allow any thing to approach the mouth. 
In the course of the disease, this symptom undergoes remissions, not unfrequently 
before death. Occasionally, also, there is complete intermission, durmg which 
the patient drinks with tolerable comfort. 

The mental faculties are generally observed to be altered, but in what the alte- 
ration consists it is often difficult to determine. The consciousness and reasoning 
powers usually remain perfect in the midst of the most dreadful sufferings; but 
there is evidently mental excitement, manifested by increased loquacity, and cir- 
cumstantial explanations, unusual and uncalled for on the part of the individual. 
There is often great tendency to take alarm from trivial causes, to form suspicions 
without adequate motives, and an extraordinary susceptibility to circumstances 
associated Avith the idea of drinking. These symptoms are liable to various alte- 
rations in different individuals; in some cases they have been altogether absent, 
the mind having been litde disturbed from the commencement to the termination 
of the disease. Furious delirium is rarely present, and then only during violent 
paroxysms or towards the close of the disease. But there is often, even soon 
after the commencement of the symptoms, muttering, unconnected talking, and 
hallucinations of mind, although, when spoken to, the patient gives rational an- 
swers. The mental faculties also evidently exercise considerable influence over 
the other symptoms, which have been observed to be more or less distressing and 
urgent, according to the weakness or strength of the patient's intellect. 

The sensibility, both general and special, may be greatly increased. There is 
always great pain in the throat, sometimes in the thyroid gland, and occasionally 
in the neck and spinal colunm. This increases as the spasms become more vio- 
lent; and when the symptoms are intense, there is usually excruciating pain in the 
chest and epigastrium. Though in most instances patients betray great dread of 
being touched, and regard with aversion the approach of individuals, particularly 
strangers, the sense to touch remains unaltered: sometimes a sense of tickling is 
produced by contact. In other instances the sense of touch is very acute, and 
great uneasiness is often occasioned by the contact of the lightest body, or by 
currents of cold or heated air. In a case described by Magendie, touching the 
hair induced a recurrence of the spasms; and in another by Dr. Powell, the same 
effect was produced by a fly settling on the face. It has been noticed that the 
sensibility to light is also morbidly increased; hence daylight, burning objects, 
brilliant colours, and polished surfaces, often produce great distress and a return 
of the paroxysms. The hearing is also very acute, and noises that cannot be dis- 
tinguished by others, are occasionally complained of. A patient treated bv Ma- 
gendie heard distinctly, during the paroxysms, though born deaf and dumb. 
Disagreeable odours also are sometimes perceived, which are inappreciable to 
others. It almost always happens, however, that, towards the end of the disease, 
the different senses become more or less obtuse, and even entirely lost. 

The muscular system is variously affected. The disease essentially consists in 
a spasm of the pharyngeal or laryngeal muscles, of greater or less intensity, occa- 
sioning the difficulty of deglutition, particularly of liquids, which forms the promi- 
nent symptom of the disorder. Occasionally the spasms appear to commence by 
rigidity and stiffness at the root of the tongue. Inspection of the throat in some 
cases detects turgescence and other signs of inflammation about the fauces, but in 
others notliing morbid can be seen. In the intervals there is not unfrequently un- 
natural activity, and occasionally a desire to perform certain motions, as leaping 
upwards, running backwards, climbing, &c. Towards the termination of the di^ 
ease, the hands and legs are thrown about convulsively, and sometimes the spasms 
resemble those of tetanus, the trunk being drawn backwards. In a case eiven by 
Dr. J. .Tolmson, the sphincter ani was so firmly constricted by spasm, that power- 
ful efforts to pass a clyster-pipe failed. In some cases the spasms are accompanied 
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by priapism, contraction of the cremasters, and involuntary seminal emissions ; in 
ottiers, towards the termination, paraplegia, hemiplegia, or general paralysis, super- 
vene. The pulse is generally accelerated, but of variable strength. At a late 
period it becomes quick (sometimes 150 in the minute,) weak, wiiy, and irregular. 

The respiration is differently affected in various stages of the disease. At the 
commencement the breathing is convulsive, or the patient sighs deeply ; or there 
are sobs, occasioned by efforts to swallow, or by terror. As the paroxysms be- 
come more intense, the respiration is difficult and laborious, so that suffocation is 
often threatened. During the remissions the breathing becomes more easy, but 
sometimes interrupted by frequent sighs and sobs every fourth or fifth inspiration. 
The skin is not unfrequently covered with a profuse perspiration, but sometimes it 
is hot and dry, occasionally harsh,- while the heat is not increased; in one or two 
cases i^ has been observed livid. The excretions are not particularly affected ; 
occasionally there is great constipation. In general there is no alteration in the 
urine ; in some few cases it has been observed to be scanty, and of a pale greenish 
or lemon colour ; in others high-coloured. Towards the termination of the dis- 
order, both faeces and urine are often passed involuntarily. 

The mouth is usually filled with saliva, which at first frothy, becomes gradually 
so thick and tenacious as to adhere to the lips. The tongue is sometimes moist, 
and more or less furred. Nausea is a frequent symptom, and in the fatal forms of 
the disease there is not unfrequently vomiting of a yellow, greenish, glairy or gru- 
mous fluid, resembling coffee-grounds. 

Symptoms of rabies in the dog. As every practitioner, particularly in the coun- 
try, is liable occasionally to be called on to determine whether a dog is rabid, we 
shall give the principal syjnptoms of rabies in this animal, referring to works of 
veterinary medicine for more ample details, and especially to the treatise of Mr. 
Youatt on this subject. It is necessary at the commencement to remove from 
the mind an idea which is very general, viz: that the disease in quadrupeds is 
similar to hydrophobia in man. Many persons suppose that, as the animal does 
not evince any dread of water, or appear wild and furious, it is not in a rabid 
state, and have consequently been lulled into dangerous security. The first 
symptom observed in the dog is a change in his usual habits; in some there is a 
disposition to pick up straws, rags, bits of paper, or any small objects; in others, 
licking cold surfaces, as iron, stones, &;c., or different parts of other dogs that 
may be domesticated with him. Sometimes the dog becomes attached to ani- 
mals formerly regarded with indifference, but more generally an antipathy to 
strange dogs and cats is early observed, particularly to cats. It becomes lonely 
and irritable; is less eager for food, or neglects it, but is evidendy thirsty: there is 
sometimes redness and watering of the eyes; the ears and tail droop, and his look 
is suspicious and haggard. In a short time the respiration becomes difficult; some- 
times there is vomiting, and saliva floAvs from the mouth, which soon assumes the 
form of viscid foam. The rabid dog now shows great irritability, with disposi- 
tion to bite other animals, but is still obedient to the voice of its master; and 
though seldom, unless enraged, attacking the human subject, occasionally flies 
at every creature it meets. Holding up a stick or whip invariably excites great 
fury, and never intimidates. In the advanced stages of the malady, the breathing 
becomes more laborious, and death takes place during strong convulsions. 

In the lower animals there is no dread of water; the dog, although unable to 
swallow, flies to it with eagerness; and all other quadrupeds in the rabid state, 
with perhaps an occasional exception in the horse, drink with ease and with in- 
creased avidity. (Youatt.) In most instances, also, there is not the savage fury 
which persons in general expect to find, but rather a snappish irritability. In 
many instances, however, the most furiously rabid animals arc obedient to the 
master's control. 

Causes. Whether there be any particular predisposing causes of hydrophobia 
is at present a matter of great doubt, inasnuich as it has attacked individuals of 
both sexes, at all ages, and in all seasons and climates. Neither lias any particu- 
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lar constitution, habit of body diet, or other circumstances, been found incom- 
patible with the manifestation of the disease. It has undoubtedly been more 
common in some countries than in others, and in these countries more frequent at 
particular periods. The lower classes also have been more frequently affected. 
These circumstances, however, do not appear to be connected with any inherent 
predisposition in the human frame, but are owing to accidental occurrences, such 
as the greater prevalence of rabies among dogs, or other animals, in particular 
countries, and at different seasons, while the labouring classes are necessarily more 
exposed. In the absence of positive knowledge on this subject, therefore, we do 
not consider ourselves warranted in entering into a consideration of what some 
have considered predisposing causes of hydrophobia. 

Of the exciiinp: causes the introduction into the system of the saliva of rabid 
animals is by far the most frequent. Though it has been generally thought that 
the hydrophobic poison can be introduced only by the medium of a wound in- 
flicted by the bite of a rabid animal, yet, according to Portal, Matthieu, Gillman, 
and others, the disease may be developed when the mucous membrane has been 
exposed to the action of the virus. That inoculation is necessary to the produc- 
tion of hydrophobia, is established by the following facts: 1. The same pheno- 
mena having been known to folloAv the bite of dogs from the earliest ages. 2. 
The similarity of the symptoms in different persons who have been bitten by the 
same rabid animal. 3. The more frequent occurrence of the disease in those 
who have received the bite on uncovered parts, as the hands and face; and, 4. By 
experimental proofs that the introduction of the saliva of a rabid animal into the 
system of a healthy quadruped will produce the same disease. ^Nlagendie and 
Breschet induced rabies in the dog by inoculating the animal with the saliva of a 
hydrophobic man. We consider it unnecessary to allude to particular examples, 
with a view of proving the above statements. That the bite of a mad dog will oc- 
casion hydrophobia has been universally believed for a series of ages — a belief 
that the careful observations and scientific researches of modern times have tended 
to confirm. 

We consider it, however, incontestibly proved, that other causes are capable 
of producing hydrophobia, attended with symptoms exacdy resembling those oc- 
casioned by the bite of a rabid animal. Pinel relates the case of a young soldier 
who, disliking the military profession, secluded himself. His comrades, attri- 
buting this to cowardice, entered at midnight into his chamber, beating the charge 
on the drum, and crying that the Austrians had passed the Rhine. He was im- 
mediately seized Avith convulsions, accompanied with a sensation of burning and 
constriction in the throat, dread of liquids, and expectoration of a copious frothv 
saliva. In the morning the horror of fluids and burning pain in the throat were 
more intense, accompanied with a sense of weight in the head, hurried and irre- 
gular respiration, intermittent feeble pulse, and intolerance of light, but without 
alteration in the intellectual functions. He was certain that he had never been 
bitten by any animal. The symptoms increased, and he died. The examination 
presented nothing extraordinary. A quantity of mucus onlv was found in the 
throat. (Pinel, iVo.voir. P/iiL, torn, iii. p, 145, 4th edit.) The minute details of 
this case, corresponding with the principal symptoms described as constituting 
hydrophobia, were identical with those of hydrophobia arising from inoculation. 
In Hufeland's Joiirnrd (December, 1839) there is a similar ca'se from the bite of 
a dog received five weeks before the symptoms appeared. The doo- was per- 
fecdy healthy, and remained so after the ^ndi^•idual bitten had died labourino- under 
the most dreadful form of hydrophobia. A well-reported rase, occasioned bv 
great fatigue during a hot daV, is also recorded, in which all the symptoms of 
hydrophobia were well marked: it terminated tatallv. {Journ. dfs^ Savnm \oC,t, 
1757, p. 81) In others, horror of water, and symptoms resembling hydropho^ 
bia, have iollowed rheumatic and inflammatory affections, exanthematous fevers 
cerebral lesions, suppression of habitual discharges, some kinds of noison« &c' 
(Did. dcs Scienccii Med., art. IIvdrophobic.) iManv of these cases no doubt are 
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not sufficiently well detailed to demonstrate satisfactorily that the disease was in 
every respect identical with hydrophobia; but a sufficient number exist to prove that it 
has not unfrequently occurred independently of hysteric, epileptic, or tetanic com- 
plication. It may then be considered perfectly established, that hydrophobia is 
the result of a peculiar poison with which the system may be inoculated, but that 
it may also be occasioned by other causes, especially powerful mental impres- 
sions. 

These facts have led to much dispute; some thinking that the state of the mind 
induces the disease, because the symptoms come on some time after the local in- 
jury, and are preceded by evident signs of mental disturbance. Others affirm 
that it can only be produced by the hydrophobic virus, and that the supposed 
terror may have originated in some bite which had been forgotten. A third class 
adopt neither of these views, but consider one cause or the other as producing 
distinct diseases; the one they denominate hydrophobia, and the other "La rage." 
That inoculation alone is sufficient to produce the disorder, is proved by its having 
been thus occasioned in infants, horses, asses, &c., in which the force of imagi- 
nation cannot be supposed to operate. Five cases also are reported by Mr. Hewitt 
to have occurred in natives of the East Indies who were bitten by a jackal, and 
who had never heard of the disease, or had even a suspicion of its nature. {Med. 
Chir. Trans., vol. xiii.) On the other hand there is every reason to suppose, 
that the disease may occur solely from mental disturbance, or the other causes to 
which we have alluded. We see no reason, therefore, for adopting any exclusive 
view of the origin of hydrophobia, or for considering diseases distinct because 
their exciting causes are different. Many fevers and eruptive disorders may arise 
spontaneously, or be the result of contagion. Tetanus, it is known, may be pro- 
duced by exposure to cold, or it may succeed to wounds, or the introduction of 
poisons, such as strychnine for example. In like manner paralysis may be occa- 
sioned by a poison, (lead,) as well as by mental emotions or other causes. Epi- 
lepsy, and numerous other diseases, may arise from causes widely different, and 
yet, as far as our means of observation extend, the disease occasioned is identi- 
cally the same. Such we consider to be the case with hydrophobia. It has 
been remarked with regard to tetanus and other affections, that the influence of a 
wound combined with that of exposure to cold and bad weather, or terror, has a 
greater effect in the production of the disorder than when one of these causes act 
alone. The same is the case with hydrophobia; the bite of a rabid animal is 
more liable to produce the malady in individuals who are impressed with a horror 
and dread of its effects, than in those who do not experience any imaginary fears. 
We have observed that in some years, when the public prints industriously cir- 
culate an account of the dreadful symptoms of hydrophobia, and the means neces- 
sary to guard against their appearance, cases soon become very frequent; and, al- 
though this may undoubtedly be attributed to other causes, it is not improbable that 
the moral effects thus produced may favour the production of the disease. 

The accession of the symptoms may take place at different periods after the 
reception of the bite. Mr. S. Cooper states, that of 131 cases none of the pa- 
tients became ill before the eleventh day after the bite, and only 3 before the 
eighteenth. Of 15 cases mentioned by Troilliet, 7 were attacked between the 
fourteenth and thirtieth days; 5 between the thirtieth and fortieth days; 2 a little 
after that period; and one after fourteen weeks. [Obs. Chir. sur la Ras;e.) The 
most general period is between the twentieth and fortieth days, but cases are 
mentioned by Marestan, Astruc, Willoughby, and others, in which it occurred 
two, three, and six days after the bite. On the other hand, numerous instances 
are recorded in which several months have elapsed. Dr. J. Vaughan mentions 
an interval of nine months; Mead of eleven months; and Bauheir and Boissiere 
of a year; Brown and Adams fifteen months ( Trans. Med. and Phys. Soc. of 
Calculln;) Nourse of nineteen months; R. Lentilius of three years {Cooper'' s Diet., 
art. Hydrophobia;) and Lusitanus, four years. [Dc Prax. Admir., lib. iii. 
obs. 87.) Dr. S. IJardslev gives a case that occurred twelve years after a bite 
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had been received [Manchester Memoirs, vol. iv.;) and others are recorded 
where it is said to have appeared after an interval of eighteen, twenty, and even 
thirty years. I Diet, des Sciences Med., art. Rage.) We cannot however sup- 
pose, that in any of these latter cases the bite was the exciting cause ot the dis- 
ease, though it is difficult to determine what is the latest period at which the 
virus may be supposed capable of producing the disorder. Dr. J. Hunter con- 
siders seventeen months, and Dr. Hamilton nineteen months, as the longest pos- 
sible interval. {On Hydrop., vol. i. p. 115.) Dr. J. L. Bardsley thinks two 
years constitute the limit. [Cyc. of Pract. Med., art. Hydrophobia.) We may 
observe, however, that even these periods appear to be verj' long for a poison to 
lurk in the system without producing any effect; and knowing that mental dis- 
turbance is capable of producing the disease, there must always be great doubts 
whether or not such cases were produced by the former or the latter cause. 
When hydrophobia is occasioned by mental impressions, the interval is not so 
long. The premonitory symptoms commence at once, and last from one to five 
days, and occasionally the disease is declared immediately. This is the only 
important distinction between spontaneous hydrophobia and that occurring from 
inoculation; but no nosologist would be warranted in founding a distinction on a 
circumstance, which in all diseases, and in this, more especially, is so uncertain. 

Jlnatomiccd characters. In this, as in other diseases of the nervous system, 
no uniform appearances have been presented after death. 

The brain has, in several instances, presented signs of congestion. The sinuses 
and vessels of the membranes have been observed considerably injected, and 
more or less effusion of serum found in the ventricles, and in the arachnoid and 
sub-arachnoid cavities. These appearances were found in six cases dissected by 
Troilliet [Sur la Bage,) who also observed the surface of the cerebrum studded 
with scarlet points, and the plexus choroides of a brown colour, and gorged with 
blood. In two cases, blood was extravasated towards the base of the brain in 
large quantity; and in others there existed a plexus of vessels somewhat injected, 
surrounding the origin of the optic and pneumo-gastric nerves. In five cases 
inspected by Dr. J. L. Bardsley {Cyc. of Pract. Med.,) three presented traces 
of considerable cerebral vascularity; in the fourth there was only slight turges- 
cence of the vessels of the pia mater, and rather more distention than usual of 
the choroid plexus; in the fifth the brain Avas natural. Dr. Marshall and other 
writers have also shown the frequent existence of congestion within the cranium. 
In some cases the substance of the organ has been found somewhat softened, and 
in one or two instances rather indurated. Bony depositions have been occasion- 
ally met with in different parts of the dura mater and arachnoid. On the other 
hand. Van Swieten, Bonetus, Lieutaud, and others, have seen cases where, after 
death, no alteration could be detected in the brain. 

The spinal cord has often been found to exhibit signs of conffestion. Instances 
of this kind have been reported by Salin, Brera, Saunders, Reid, Troilliet, Ribes 
Ollivier, Goodrich, and others. Dr. A. T. Thomson has recorded a case in which 
the spinal cord was covered with blood, and its vessels turbid. {Med. Chir., 
Trans., vol. xiii.) M. Mathey found a quantity of sermn within the spinal canal. 
{Journ. Gen. de Med., torn. liv. p. 279.) In a case by M. Clot, cited by Ollivier, 
the cellular tissue which surrounded the cervical portion of the cord was very 
red, and infiltrated with a large quantity of blood. Its substance also, at this part, 
was intensely inflamed, contrasting strongly with the whiteness of the dorsal and 
lumbar portions. Ollivier has found softening in the inferior portion of the dorsal 
region in an individual who died of the disease. In a case by Dr Brio^ht also 
{Hosp. Rep., case 285,) the whole substance of the cord was found softened for a 
quarter of an inch in the same situation. A case is given in Johnson's Med. 
Chir. Rev., 1817, in which the principle marks of disease were in the coverin"'s 
of the pons varolii, medulla oblongata, and upix^r part of the spinal cord The^ 
parts formed one crust of inflammation, most intense on the spinal cord Similar 
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lesions have been found in the lower aniitials by Dupuy and Barthelemy. Dr. 
Bright tells us, that in one case examined at St. Thomas's Hospital, small plates 
of bone were found in the arachnoid of the spinal cord. In several instances, 
however, no morbid appearances whatever could be detected in the spinal mar- 
row. M. Gendrin, in particular, says he has examined many cases of hydropho- 
bia, and never could discover any disease in the spinal cord or nervous ganglia. 
(Transl. of Mercrombie on the Brain, p. 578.) 

The pharynx and oesophagus, to which the most prominent symptoms of the 
disorder are referred, have often been found diseased. Sauvages, Rossi, Rush, 
Gorci, Ribes, Bardsley, and others, have found marks of inflammation in one or 
other of these situations, and sometimes in both. Dr. Powell found the oesopha- 
gus covered by a thin layer of coagulable lymph, an appearance also seen by Old- 
know, Ballingall, and Ferrier. Dr. J. L. Bardsley in one case discovered in the 
oesophagus a membrane lying closely within the orifice without filling up the ca- 
vity. When inflated by the blow-pipe, it assumed a tubular appearance. He 
considered it a portion of the internal membrane of the oesophagus. In other 
cases, however, no morbid change could be discovered in these parts, or they 
were only covered by a frothy mucus. In the six cases dissected by Troilliet the 
mouth and fauces were of a pale grayish colour, and so signs of inflammation 
existed in the pharynx. 

The lungs have often been found somewhat engorged with blood, and of a 
deep red colour. This occurred in all the six cases examined by Troilliet, as 
well as in those observed by Morgagni, Portal, Oldknow, Ballingall, Marshall, 
and numerous other writers. The larynx, trachea, and bronchia, have presented 
traces of inflammation, and been found lined with a thick, white, frothy mucus by 
Faure, Troilliet, Rush, Ribes, Lalonette, and others. The extent and intensity of 
this inflammation appear fi-om the dissections that have been made to be propor- 
tionate to the violence of the dyspnoea. 

In two cases by Troilliet, gelatinous clots were found in the heart and large 
vessels, but the gi-eater portion of the blood was black and fluid, as in subjects who 
have died of asphyxia. 

The mucous membrane of the stomach and small intestines have been found 
more or less inflamed by Morgagni, Powell, Oldknow, Ballingall, and others. Du- 
puytren found the former almost gangrenous. The salivary glands have occa- 
sionally been found enlarged and very vascular. Numerous alterations and dis- 
placements of the other viscera have been reported by different authors, which we 
have reason to believe were accidental. 

It should also be understood, that some individuals have died of hydrophobia, 
in whom no alterations whatever, either in the nervous, circulatory, respiratory, or 
digestive symptoms, have been found. {Vaua:han, Fabbroni, 4't'.) 

Nature. The essential symptoms of this disorder are sufficient to demonstrate 
that it is dependent on some pathological condition of the nervous system, but in 
what this consists we are wholly ignorant. Some have thought it must be attri- 
buted to inflammation of the pharynx or oesophagus, others to congestion or in- 
flammation of the brain, while a third class have considered it dependent on some 
irritation of the spinal marrow. These views, however, have been drawn from a 
very limited number of observations, in which particular morbid alterations have 
led to the theories maintained. But the variety of appearances presented on dis- 
section, and the occasional absence of one or the other, or all of them in particular 
cases, sufficiently proves that morbid anatomy is as yet unable to furnish us with 
a sufficiently extended series of facts from which we can deduce any positive con- 
clusions as to the nature or seat of hydrophobia. Did we indeed, infer the cause 
from the effects, we might with some show of reason attribute the disease to more 
or less pressure upon the eighth pair of nerves. A careful perusal of the experi- 
ments made upon this nerve by physiologists and particularly by Dr. John Reid, 
oi Edinburgh, {Edin. Med. and Surg. Joiirn., No. cxxxiv.,) will show that con- 
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gestion of the membranes at the base of the brain, producing more or less 
pressure upon the origin of these nerves, is capable of explaining all the pheno- 
mena the disorder presents, viz. spasms of the larynx, accompanied with pain 
extending to those of the larynx and lower part of the face, dyspnoea, secretion of 
frothy mucus, pain in the back of the neck, chest, or epigastrium, nausea, vomit- 
ing, &c. ; while the other symptoms, such as the excited mental faculties, delirium, 
increased sensibility, &c., may be ascribed to the paiticipation of the cerebrum, the 
fifth and other nerves, in the morbid action. Had we space to follow this theory, we 
could satisfactorily show that it is supported by more anatomical, physiological, and 
pathological facts, than any other, and fully agrees with the researches of the accurate 
experimenter to whom we have above alluded. If attention during post mortem 
examinations in cases of hydrophobia were more particularly directed tov/ards 
this view of the subject, we might be able to speak with certainty regarding it. 
On this point, however, the present state of science has only furnished us with con- 
jecture. The same may be said of other questions connected with the pathology 
of this disease, such as the origin of the virus ; the changes it undergoes after the 
bite, and before the commencement of the premonitory symptoms ; whether it 
produces its effects directly or indirectly, by absoi-ption or otherwise ; whether the 
disease is communicable by man, when it arises from other causes besides inocula- 
tion, &c. These interesting questions hav^e been fully discussed by various authors, 
without any positive results having been arrived at, a circumstance which in some 
degree reconcOes us to the necessity imposed upon us by our limits, of not enter- 
ing into their consideration. 

Diagnosis. Hydrophobia, when perfectly developed, presents such peculiari- 
ties as readily distinguish it from all other disorders. The bite of a rabid animal 
may have healed up, however, and have been forgotten long before the appear- 
ance of the premonitory symptoms, and under such circumstances these may be 
mistaken for melancholy and hypochondriasis. The rapid progress of hydro- 
phobia, and the manifestation of the characteristic symptoms of the disorder, 
such as difficulty of deglutition, dread of water, &c., will soon clear up any 
doubts that may exist. 

Many writers have pointed out the similarity betAveen hydrophobia and teta- 
nus, and undoubtedly they resemble each other in many particulars. In general, 
however, the spasms in the former are clonic, of short duration, and followed by 
distinct intervals; in the latter they are tonic, of longer or shorter duration, witih 
remissions only. In hydrophobia the pharynx and root of the tongue are the 
parts first complained of, and the mouth opens and shuts readilv. In tetanus 
there is almost always pain and stiffness in the muscles of the jaws, which 
gradually become fixed and closed. Thirst, vomiting, and febrile symptoms, 
are common in hydrophobia, rare in tetanus. In the first also the mind is 
usually excited from the beginning, in the latter it is rarely altered, and then only 
towards the termination. A knowledge of these circumstances can rarely fail in 
detecting hydrophobia from tetanus, even when it arises independently of a bite. 
It must not be denied, however, that instances have occasionally occurred, in 
which the diagnosis has been very difficult. Cases are recorded arising from 
the bite of a rabid animal, in which, together with all the symptoms of hydro- 
phobia, there was tetanic rigidity of the muscles with complete opisthotonos. 
On the other hand, traumatic tetanus may exist, with constriction of the throat, 
horror of liquids, increased sensibility, abundant flow of saliva, and all the symp- 
toms of hydrophobia. Such instances, however, are very rare, and are oiilv to 
be detected by taking into consideration the causes, period of accession and bro- 
gress of the symptoms. ' ^ 

Hydrophobia may be confounded with some rare forms of hysteria The 
history of the case presence of the globus, borborygmi, absence of increased 
salivary secretion, &c. will distingiiish it. Hydrophobia from inoculation is 
known by the traces of a bite the local symptoms connected with it, and the 
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accession from the twentieth to the fortieth day, while in that arising from other 
causes there is no wound, and there are no local symptoms. 

Progno>iU. Hydrophobia must be considered as one of the most fatal diseases 
to which the human subject is liable, and by some authors has been thought in- 
variably to terminate in death. Several cases, however, caused by inoculation, 
are recorded, in which all the symptoms have been present, and yet recovery 
has taken place. Hydrophobia induced by the bites of rabid animals is much 
more fatal than that arising from other causes. It has been thought by some that 
wild animals inflict more dangerous injuries than those which are domesticated, 
a circumstance which, if true, may be attributed, not to any greater intensity of 
the virus, but the deeper wounds such animals inflict, and the more perfect in- 
oculation thus occasioned. Wolves also, with regard to which this remark has 
principally been made, usually fly at the face, while dogs bite through the clothes. 
Others, however, maintain, that small wounds are more dangerous than large, as 
in the former the flow of blood is not great, and does not wash away the virus 
which is deposited. 

The proportion which the occurrence of hydrophobia bears to the number of 
persons bitten is unknown. Mr. J. Hunter has stated that on one occasion a 
dog bit twenty persons, of whom only one became affected with the disease. In 
1780, at Senlis, a dog bit fifteen persons, of whom three afterwards died of 
hydrophobia. At Brives seventeen persons were bit by a wolf: of these ten 
died. Of twenty-three others bit by a she-wolf, thirteen died. [Troilliet.) The 
chances of escape ought never to be relied on, as no doubt can exist that the in- 
dividual who has been bitten by a rabid animal incurs great risk, and the prog- 
nosis must always be more unfavourable when no preventive measures have been 
employed, than when excision or cauterization has been had recourse to. 

Treatment. A sui-vey of the causes which occasion hydrophobia, as well as 
the symptoms of the disease when it is fully established, shows that the treatment 
should be divided into the prophylactic or preventive, and curative. 

1. Prophylactic treatment. As we shall afl;erwards have occasion to observe, 
medicine has little control over the disease when once fully established: the pre- 
vention of the disease is consequently the principal means of escaping the extreme 
suffering and di-eadful death which hydrophobia in general occasions. It fortu- 
nately liappens that we are with tolerable certainty enabled to guard against the 
invasion of the disease when an individual has been bitten by a rabid animal, and 
we think it may be truly stated, that eveiy person who has once witnessed the 
disorder would cheerfully submit to any temporary pain, to give even the chance 
of being relieved from its horrors. Of all methods the complete excision of the bit- 
ten parts, and the immediate application of some powerful caustic to the raw sur- 
face, is that which undoubtedly merits the greatest confidence. When this cannot 
be done immediately from want of instruments or necessary assistance, the wound 
should be perseveringly washed with tepid water. Dr. Haygarth recommends a 
continued stream of water from the spout of a tea-kettle, held up at a considerable 
distance, to be directed upon its surface. Excision, however, is to be had recourse 
to as soon as possible, and great care should be taken that the operation is per- 
formed effectually, and every portion exposed to the animal's teeth entirely re- 
moved. It is stated that on one occasion Mr. Hunter, after examining the piece 
cut out, thought he liad removed all that was necessary, but on exploring the sur- 
face of the wound he found a hollow had been left which had been exposed to the 
dog's teeth, and wliich could only have been discovered afler the operation. 
[Trans, of Med. Soc.) This circumstance indicates not only free excision, but a 
careful examination of the wound afterwards. Many practitioners think that 
caustic is alone sufficient to destroy the virus, and various remedies of this class 
have been recommended, as the actual cautery, the nitric, sulphuric, and hydro- 
chloric acids, potassa fusa, nitrate of silver, butter of antimony, &c. Mr. Youatt 
f«^fers the nitrate of silver, as it produces a hard, dry, and insoluble eschar, 
wliereas, most of the others produce a soft or fluid mass in contact with the skin 
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in which the virus is suspended, so that reinoculation may be accomplished. He 
considers the lunar caustic also, when sharpened to a point, may be applied with 
more certainty to every recess and sinuosity of the wound. He has operated in 
this way on 400 persons, and on himself four times after bites from dogs decidedly 
rabid, and the disease has not appeared. He recommends also that, after the part 
has been destroyed by the caustic, the wound should be healed speedily, in the 
mildest manner. In this respect he is opposed to the practice advised by several 
German physicians, who, by the application of stimulating substances, keep up a 
state of suppuration for some time. L. M. Axter, senior surgeon at Vienna, applies 
a blister over the wound, and afterwards dresses it with Pulv. L5^ae, or some 
stimulating lotion, for six weeks. He gives also a grain of Pulv. Lyttae and six 
grains of Cane. Ocul. internally for six days. During a period of twenty-seven 
years, no patient thus treated had been brought back to the hospital labouring 
under the disease. Dr. Hausbrand of Braimsberg employs general bleeding, and 
makes deep scarifications of the wound, which he washes with salt and water, 
after favouring the flow of blood as much as possible. He then applies an oint- 
ment of Ung. Basilicum and Pulv. Lyttse, so as to keep up a discharge for three 
months. He also gives camphor and opium internally for the fii'st three days. Eleven 
persons bitten by dogs actually rabid escaped after this treatment Dr. Wendt 
of Breslau, besides keeping up for six weeks suppuration in the wound by means 
of Pulv. Lytta; and instating applications, employ mercury internally, so as to pro- 
duce salivation: 180 persons were admitted into the Breslau hospital, of whom half 
had been bitten by rabid dogs, or supposed to be so, and two only died. AH these 
methods of treatment are infinitely more painful and not so effectual as excision of 
the part, which we consider ought invariably to be done, whenever the situation 
of the bite will allow of it ; and if not, the nitrate of silver, as recommended by Mr. 
Youatt, should be well-applied, and the wound enlarged if necessarj'', in order to 
allow the cauterization of any sinus or recess on its surface. The application of a 
small cupping-glass over the bitten part has been recommended by Dr. Barry, and 
after excision this practice may be useful. Dr. Good ad^'^ses the application of a 
tight ligature a short distance above the laceration, which may also be used. 
Amputation has been thought warrantable in some cases by Mr. S. Cooper, when 
a limb has been so severely lacerated, that complete excision of the parts is almost 
impossible or very dangerous. In cases where the smaller bones have been 
injured, this operation should be performed. 

Dr. Marochetti considers that the rabid virus appears in the form of small pus- 
tules under the tongue, at each side of the frasnum, fi-om the third to the ninth 
day, and that the prophylactic treatment essentially consists in opening and caute- 
rizing them within twenty-four hours after their formation. He also advises that the 
mouth should be washed with a decoction of the genista tinctoria, of which the 
patient should drink a pint and a half every day" for six weeks. {Hufeland's 
Journal March, 1824.) In addition to several cases reported by himself, this plan 
has apparently succeeded in some cases by Salvatori and Rossi. In ten cases 
however, in which this treatment was adopted by Majistal, five died, which is a 
very large proportion: probably more would not have been affected if nothing had 
been done. When these pustules are present, it will be well, as a precautionary 
measure, to open and cauterize them, but in numerous cases which have been care- 
fuUy examined they could not be found. It has been supposed that the extremities 
of Warton's ducts have not unfrequently been mistaken for them. Washing the 
wound with ox-ymuriatic acid has been recommended by Wendelstadt and Brug- 
natelli, and for a short time this remedy was much thought of, but it soon fell into 
neglect. A case mentioned by Dr. Johnson died of the disease, although excision 
was practised seventy hours after the infliction of the bite, and the wound washed 
with oxymuriatic acid. 

It has been observed by Dr. A. T. Thomson, that the virus remains latent in 
the wound, and produces no evil eff-ect until a peculiar state of the constitution 
favours its action. It is of course impossible to determine the truth of this theory, 
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but the practical point to be derived from it is, that excision, even some time 
after the bite has been inflicted, may be useful. Jolly tells us that M. Recamier 
opened the cicatrices which were tumefied in an individual who had been bitten 
by a rabid animal fifteen days before, and cauterized them with the crystalized 
nitrate of mercury. Baths and diaphoretics were also employed, and the patient 
escaped the disorder, while another person who had been bitten by the same rabid 
animal, at the same time, perished from hydrophobia. A case is related by Pro- 
fessor Rush, where excision was performed thirty-one days after the bile, even 
after the hydrophobic symptoms had appeared, and still the patient's life was saved. 
Dr. Harder relates a case in which, five months after the bite, and eight weeks after 
excision, hydrophobia appeared, but another excision and cauterization saved the 
child. In two weeks the symptoms again returned, and a pale and painful excre- 
scence formed in the bottom of the wound. This was excised, the nitrate of silver 
applied, and recovery took place. (Petersburg' Med. Trans., vol. i. p. 170.) These 
are undoubtedly strong cases in favour of excision or the cautery, some time after 
the reception of the bite. The longest period at which it may be prudent to have 
recourse to such a proceeding is undetermined; but we should not hesitate to ad- 
vise it any time before the fortieth day, if the animal was proved to have been 
rabid. The cases above alluded to also render it warrantable to excise the part 
whenever pain or swelling commences in the wound. 

Knowing that mental agitation is a powerful exciting cause of the disorder, par- 
ticularly when the individual is aware that the animal from which the bite has been 
received is in a rabid state, every means should be taken to tranquillize the mind, 
and remove imaginary terror. If an individual has been bitten by a dog supposed 
to be rabid, but which is not so, the animal should be exhibited to the sufferer; 
but if it have been destroyed under the unfounded apprehension, it will be well to 
cauterize the wound, and use the same methods as if the animal had been de- 
cidedly rabid. 

Experience has sufficiently proved that all internal remedies, with a view of 
preventing the accession of the disease, are unworthy of confidence. Considera- 
ble doubts must always exist even with regard to the utility of local prophy- 
lactic treatment, so long as the great majority of individuals bitten escape without 
remedies of any kind having been applied, though there are few physicians who 
would not recommend, and few prudent individuals who would not submit to it. 

2. Curative treatment. The result of experience has proved, that no mode of 
treatment hitherto adopted is capable of arresting the disease when once fully 
established. A few cases of recovery indeed have taken place, but the remedies 
which were supposed to have effected these, have failed so frequently in other 
instances that it may be doubted whether such recoveries are to be attributed to 
the power of medicine. Of this the reader will judge from the following account 
of the effects which various therapeutic means have produced. 

Sedatives have been most extensively tried with a view of overcoming the ner- 
vous excitement. Opium in particular has been largely given, and in all forms 
without success. Dr. Vaughan gave 57 grains in fourteen hours, besides half an 
ounce of laudanum in an injection, and Dr. Babington gave 180 grains in eleven 
hours. (Med. Records and Researches, p. 121.) Both cases died. Dupuytren 
injected the gummy extract with the like ill success. Dr. Booth recommended 
that 24 minims of the solution of acetate of morphia mixed with ^ij of distilled 
water should be introduced into the cephalic vein, and repeated at intervals of ten 
minutes if no effect was observed. (On Hydrophobia.) Dr. Brundreth tried this 
plan, but with only temporary alleviation. (Edin. Med. and Sur^. Journ. No 
Ixxxii.) In another case Dr. J. L. Bardsley did not find it produce any benefit 
whatever. Dr. Ward advises opium frictions, which in some instances have oc- 
casioned temporary abatement of the spasms. Schmidt, RicJiter, Munch, and 
Brera, have administered belladonna, but unsuccessfully, Avhen the disease has 
been perfectly established. The latter writ.-r prescribed it in combination with 
mercury to the extent of 5iij of the powdered root daily, and has published ^eve- 
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ral cases in which it appeared to prevent the attack, even when the early symp- 
toms of the disease were present. {Mem. Soc. Ital. Scienza Mod., torn, xvn.) 
In the hands of other physicians, however, it has entirely failed. Prussic acid 
produced only temporary relief in Dr. A. T. Thomson's case, and in several 
other instances it has been found inert. Tobacco was used by Mr. Sawrey with 
advantage, and has been found beneficial in relieving the spasms of the muscles 
of the throat. As we have observed in the treatment of tetanus, it is a most pow- 
erful means of overcoming extreme nervous excitement, and seems worthy of 
farther trial. An infusion of 9j of the leaves in §viij of water, given in the form 
of enema, is the best method of administration. Cold affusion, energetically ap- 
plied, is a powerful sedative, and has been employed, though with temporary 
benefit only. In a case given by Dr. Bardsley; it relieved the burning heat of 
the skin. Stramonium, acetate of lead, warm baths, «fec., have been used with- 
out success. 

Blood-letting has been recommended by Mead, BoerhJave, Pourpart, Fothergill, 
Nugent, and others; and has been performed to a great extent with occasional 
success. Dr. Innes took 116 ounces in four days: this large bleeding produced 
the greatest possible degree of prostration, but the patient recovered. [Meil. En- 
says and (Jbs., Edin. vol. i.) Symon (Edin. Med. and Surg. Journ., vol. ix. p. 
24.) Shoolbred (Ibid., p. 30.) Wynne {Particulars of the successful Treatment 
of a Case of Hydrophobia Srr.,) Burton {Phil. Mag. Aug. 1805,) and Vogelsang 
{Med. Repos., vol. iv. p. 500,) bled_to fainting with great success. Dr. Shoolbred 
recommends that the venesection should be performed in an early stage of the dis- 
ease and from a large orifice. Other instances are recorded, in which this treatment 
was followed by recovery; but in others it has failed in preventing the fatal ter- 
mination. Rutherford, Parry, Bosquillon, and Troilliet, have used blood-letting 
without beneficial result; the latter even thinks that the cases spoken of by Shool- 
bred were not cases of hydrophobia; and Mr. S. Cooper and Dr. J. L. Bardsley 
appear to coincide in this opinion. From the published results of this plan of 
treatment however, when employed at an early stage of the disorder, it appears 
to have been more beneficial than any other; and in certain cases, where the vas- 
cular excitement is much increased, and the constitution robust, may be adopted 
with every hope of success. 

Stimulants and tonics have been given with a view of supporting the system 
against the prostrating effects of the spasms. Dr. Good was of opinion that the 
disease wears itself out in six or seven days, and that if the constitution can be 
supported beyond that time the patient will recover. For this purpose, the dif- 
ferent preparations of ammonia, camphor, assafoetida, castor, and other stimu- 
lants have been largely employed. Musk has been thought by some to be use- 
ful, and may be given in large doses combined with opium and belladonna. It 
can, however, in no way be depended on; when conjoined with cinnabar, and 
about four ounces of arrack, it forms the Pulv. Cobbii or Turgiensis, which had 
a short-lived reputation for the cure of this malady. 

Electricity and galvanism have been employed occasionally, with temporary 
benefit. Strychnia and the nitrous oxide gas were given in a case bv Dr. Bardsley, 
but with little apparent effect. Carbonate of iron has been administered bv Dr. 
EUiotson, and the mineral tonics by Dr. Bright, but without eff'ect. The latter 
also recommends diff'usible stimuli, and an injection of the Tinct. Feiri Mur. into 
the rectum. Acids, particularly the oxymuriatic and acetic, have been used and 
recommended, both as preventive and curative remedies, by Previtati, Ao-liatelli, 
Ancelli, Narcissi, and Brugnatelli {Giornale de Fiscia, 1821.) Nitrate of silver, 
plunging in the sea, hydrochlorine, sulphate of quinine, turpentine, and other re- 
medies of this class, have been given, and found useless. 

Mercury has been extensively employed by numerous practitioners. It was 
first recommended by Dessault, and afterwards by James, Kaltschmid Du Choi- 
sel, Andry, Sebig, Konigsdorfer, Walther, and others. Its beneficial' effects are 
wholly denied by Frank, Girtanner, De Moneta, Raymond and several other 
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writers, and experience has proved it has little power in controlling the symp- 
toms. Arsenic has been given by Dr. Marcet, combined with opium and iron, 
without benefit. 

Of sudorific remedies, sweating by means of heated air has been recommended, 
but the time necessary to produce any eflect on the system by these means is 
apparently hostile to its use. Diuretics have been highly extolled, especially 
cantharides, which has been employed for many ages in this disorder, and has 
been much praised as a prophylactic, by Axter of Vienna. Emetics have been 
occasionally given. Dr. Satteriy thought them advantageous in a case in which 
they were employed by him. {Med. Trans, of the Colt, of Phys., vol. iv.) 
Purgatives should be given to procure the necessary alvine discharges, but do not 
appear to have been much relied on by practitioners. 

Injection of warm water into the veins has been tried by Magendie, from his 
having observed nervous debility produced in animals which had been subjected 
to it, and that the fluid parts of the blood were diminished by the impossibility of 
taking fluids, and the great cutaneous and pulmonary transpiration. A pint of 
water heated to 30° Reaumur was injected into the arm of a man labouring under 
advanced and violent hydrophobia. Immediately after the operation the patient 
became tranqud, and the pulse fell in twenty minutes from 150 to 80. The spasms 
ceased, and the individual drank a glass of water without difiiculty. He conti- 
nued to improve until the fifth day, when swellings and acute pains in the wrists, 
knees, and elbows, appeared, and an abscess formed in the leg, occasioned by the 
broken points of two lancets, which remained in the foot, from former unsuc- 
cessful eflx)rts to bleed. He died on the ninth day. The swollen joints, were 
found filled with pus, and it is probable these secondary purulent deposites were 
the cause of death. Dr. Pearson recommended the injection of warm water in 
small quantities, impregnated with narcotic substances, into the veins, in order to 
relieve the spasms which prevent deglutition, followed up by cathartics, antispas- 
modics, the mineral and vegetable tonics, and sponging the body with cold water 
and vinegar. 

Tracheotomy has been proposed by Mr. Mayo as an expedient in this disease. 
Dr. Hunter speaks of two cases benefited by running. 

Several other remedies, supposed to act as specifics, have been employed. The 
ash-coloured liverwort was formerly so popular, as to be admitted into the London 
Pharmacopoeia of 1721, under tfie name of Putvis Antilyssus. The thalictrum 
flavum and angustifolium, and the delphinum consolida, are plants which were 
considered specific in some parts of Russia. {Med. Repos., vol. ii. p. 153.) The 
guaco juice has been recommended by Sir Robert Kerr, but has been found inert 
in several cases. In America, the sartellaria laterifolia has been extolled by Dr. 
Spalding. The bite of a viper has been tried in some cases, with the idea that the 
venom of this animal would counteract the rabid virus. (Diet, des Sciences Med.) 
The alysma plantago, ophiorrhiza mungos, genista tinctoria, have been praised, as 
well as phosphorated water, soap lees, and other remedies, which are now aban- 
doned. 

In the midst of so many remedies which have been lauded by partisans, and in 
turn found to be useless — with a knowledge that the most powerful drugs are 
apparently inert — overwhelmed with the sad conviction that the learning and 
talents of the most experienced and energetic physicians have utterly failed m 
arresting the progress of this dreadful malady, the practitioner, when called upon 
to act, must still respond to the awful question — What is to be done] It is in 
such a situation only that he can experience the benefit of having studied the 
whole train of nervous diseases, of being able to detect and appreciate the ana- 
logies and dissimilarities which exist between each respectively, and of having de- 
duced from the whole such general principles, as will enable him to act conscien- 
tiously in every case, as far as the present state of the art will permit. In hydro- 
phobia, therefore, as in tetanus, and several other nervous disorders, no exclusive 
line of treatment should be followed. If the patient exhibit signs of plethora, be 
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strong, of a vigorous constitution, and there be symptoms of increased vascular 
excitement, venesection, cupping, or the application of leeches to the occiput 
or back of the neck, and antiphlogistic remedies should be actively employed, 
so as to make an impression upon the nervous system. But if there be evi- 
dence of anaemia, and general depression of the vital powers, stimulants and 
tonics are indicated, and should be used energetically. With a view of overcoming 
the spasms, the tobacco enema, or cold affusion, may be had recourse to accord- 
ing to circumstances; and the same kind of treatment should be persevered in, as 
has been recommended for acute tetanus. (See Tetanus.) 
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Definition. — Symptoms.— Varieties. — Diagnosis.— Causes. — Nature. — Treatment. 

The term Neuralgia (derived from vevpov, a nerve, and aAyo?, pain,) is applied 
to a painful affection in the course of a nerve, not necessarily referrible to inflam- 
mation or to any appreciable organic change. The pain is in some instances 
confined to the trunk of a nerve, in others extends to the branches, and occasion- 
ally proceeds from the branches to the trunk. It is sudden in its onset, often 
commencing with, rather than acquiring by degrees, its full intensity. The 
patient is usually at a loss for words fully to describe the suffering, but often 
speaks of it as shooting, stabbing, or scalding. The pain is in most instances 
aggravated by a slight touch, but relieved by firm pressure. It may be inter- 
mittent, remittent, or without a distinct interval. Intermission is a more frequent 
characteristic than is usually supposed, and it commonly attends neuralgia from 
mechanical injury. The attack is often ushered in by numbness, or a sensation 
of creeping or pricking in the part affected; and its cessation may be preceded by 
itching. Exalted sensibility of the part, muscular agitation, cramp, and even 
tetanic stiffness, may follow. The phenomena are in some degree diversified 
according to the peculiar function of the suffering organ. In the intervals between 
the paroxysms, a sensation of obtuse pain or numbness may be experienced, or 
there may be perfect freedom from all uneasy feeling. The accessions gradually 
become more and more violent, and the intermissions less defined, till at last 
the patient enjoys no immunity from suffering, except when under the stupefying 
influence of sedatives. A severe case of this description probably occasions the 
greatest degree of anguish to which the human body is liable; and in its full ex- 
tent of duration and intensity, is perhaps " beyond the endurance of human for- 
titude." 

Hippocrates and Galen appear to have confounded tic douloureux with tooth- 
ach, and to have described other neuralgic affections as varieties of gout and 
rheumatism. Andre, in 1756, in a work on a very different subject, introduced 
remarks showing his knowledge of their separate character. Contimnius, in 1770, 
specified the discriminating marks between gout and sciatica, and described with 
considerable accuracy the cubito-digital variety of neuralgia. His observations 
were followed by those of Fothergill, Pujol, Thouret, and Fortsmann on tic 
douloureux. But the views entertained of the affection were very incomplete 
until Chaussier, in 1802, first introduced the name neuralgia, accurately described 
the disorder as affecting the nervous cords, and gave a faithful account of several 
varieties. Since the publication of Chaussier's remarks, the disease has attracted 
a degree of attention, in some degree commensurate with its importance. It is 
now generally allowed not to be limited to any particular part of the body; and 
evidence is continually accumulating in support of the opinion of M. Jolly, that 
as wherever there is blood there may be inflammation, so wherever there is a 
nerve, there may be neuralgia. We cannot deny even to the ganglionic system 
of nerves, a liability to exalted sensibility. Cruveilhier has shown by experi- 
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ment, that spasmodic cough may be produced by irritation of the pneumo-gastric 
nerve. Various affections, such as asthma, dyspnoea, pertussis, and nervous 
vomiting, have been referred to a similar condition by Pinel, Delens, Bland, and 
Lobstein. Laennec attributed angina pectoris to a similar source. Legond has 
written an interesting monograph on colica pictonum, describing it as a neuralgic 
affection of the sympathetic nerve. Gastrodynia, and various analogous dis- 
orders, have also been traced to a similar condition by Teale, Marshall, Griffin, 
and others, in our own country. On these interesting subjects it may be suffi- 
cient to mention, that such affections of ganglionic nerves are generally attended 
with altered or increased secretion of associated organs; that they are more fre- 
quent in women; and that the exacerbations, according to Jolly, instead of occur- 
ring, as in ordinary neuralgia, chiefly in the evening, appear at night or early 
in the morning. There is no reason to believe, that any of the nerves of the 
cerebro-spinal system, from the root to the ramifications, enjoy immunity from 
neuralgia. A severe variety of headach (termed cerebralgia) appears to depend 
on a neuralgic condition of the membranes of the brain. A similar state of the 
membranes of the spinal cord occasionally exists, and may be associated with 
alterations of the voice, spasm of the oesophagus, cough, dyspnoea, vomiting, , 
colic, cramp, Slc. (Nouv. Biblioth. Med., 1827. Gassaud and Costa.) 

The sub-cutaneous nerves, especially those of parts provided with numerous 
muscles, are, however, most subject to the disease; and the most frequent seat of 
the intense form is the head and face, in consequence of the number and sensi- 
tiveness of the nerves in this situation, as well as their superficial arrangement, 
and perhaps, also, from their intimate connexion with the sympathetic, and con- 
sequent susceptibility of impression from conditions of the abdominal viscera. 
Bell and Shaw have questioned the liability of the portio dura to neuralgia, but 
there is reason to believe that its branches are occasionally affected, although 
much less frequently than those of the fifth pair of nerves. In forty cases related 
by Bellingheri, thirty-eight affected the fifth pair; only two the portio dura. It 
is the third branch of the fifth pair which is most liable to this distressing com- 
plaint in its most intense form; and to this variety, from the suddenness of its 
onset, the term tic douloureux was originally given by Andre. It constitutes the 
dolor faciei of Fothergill and Fortsmann, the dolor faciei lypico chnractere of 
Siebold, the neuralgia facialis of Chaussier, neuralgia spasynodica of Kerrison. 
It is denominated trismus clonicushy Ackamann, trismus dolorijicushy Sauvages, 
hemicrania idiopafhica by Darwin, rhumatismus canerosus by Vogel, febris 
topica by Van Swieten, opthalmodi^nia periodica by Plenck, and by others /jroso- 
palgia, dolor faciei atrox, ^-c. When the supraorbital branch is affected, we 
generally find redness, sensibility, and pain of the eye, shedding of tears,* swell- 
ing of the veins, and throbbing of the arteries in the'ueighbourhood. The attack 
generally comes on in the evening, and lasts most of the night: sometimes the 
affection is confined to the eyeball, constituting a severe variety of neuralgia, 
which has been well described by Mr. Middlemore: the pain is usually intermit- 
tent. There is great intolerance of light, especially during the paroxysms, and 
the pupd is m most cases contracted. When the "suborbital nerve suffers, the 
pain may be confined to the eyelid, or it may extend to the dental branch, in- 
volving the maxillary sinus, palate, base of the tongue, and side of the face, and 
through the communications of this nerve with the portia dura, convulsive actions 
of the lid cheeks, and upper lip, may be produced. Shedding of tears and ex- 
cretion of nasal mucus are common accompaniments,! but sometimes these parts 
are remarkably dry. " ^ 

When the maxillary branch is the seat chiefly implicated, the teeth or their 

* It is remarkable that cases which have involved the lachrymal glands often leave a Ha- 
bility to shed tears even during^ sleep and in the absence of emotion.— Author. 

+ Dr. Macculloch on one occasion observed a pint of mucus to distil from the nostrils in a 
short space of time. — Author. 
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sockets, the sides of the tongue, the lips, and chin, suffer- This is said to be 
the least regular in its progress of all the varieties of facial neuralgia, and to affect 
the right more frequently than the left side. When associated with trismus, or 
with lateral distortion of the face, the disorder may be more obstinate, but the 
pain is generally less severe. Sometimes the complaint is limited to a single 
nervous twig, as to the labial, dental, or palpebral; but in other instances it ex- 
tends to the neighbouring parts: it is generally confined to one side, but some- 
times attacks both sides together, or passes alternately from one side to the 
other. 

In all these varieties the first attacks of pain may be so slight as to attract little 
attention, but their severity gradually increases. The duration of the paroxysm 
may be only a few seconds, and seldom exceeds a minute. Sometimes repeated 
attacks occur in a few minutes, at other times the intervals are considerable. 
The suddenness of the pain stops abruptly any conversation in which the patient 
may be engaged; and rocking in his chair, or writhing with anguish, he places 
his hand on the face, which he beats, rubs, or presses. He knits the brow, 
compresses the eyelids, draws up the lips into a sardonic grin, and fears either 
to speak or to masticate. When the complaint has been long protracted the 
appetite fails, a feverish state arises, the patient obtains no rest, except under 
the influence of opiates, and sometimes becomes delirious from the violence of 
the pain. 

The affection described by Itard under the name of Otalgia, and which is 
peculiarly apt to occur in infants and in children shedding the first set of teeth, 
evidently belongs to this class of disorders, differing from otitis in the lancinating 
and intermittent character of the pain and the absence of fever. The paroxysm 
is frequently accompanied with deafness, and when existing in adults, otalgia 
often associated with facial neuralgia. 

The cervical nerves have been occasionally affected with this disorder, in con- 
sequence of injury occasioned either by the application of leeches [Noiiv. Bibl. 
Mhl., 1827,) or from a wound received in the operation of opening the jugular 
vein. 

Of the intercostal nerves, that which runs between the eighth and ninth ribs 
is most liable to suffer, particularly in women. A neuralgic condition of the 
lumbar nerves, constituting one of the most important varieties of lumbago, has 
been denominated illioscrotal and spermatic: the anus, spermatic cord, scrotum, 
and ureter, are the parts chiefly affected; and in women the vulva: the cubito- 
digital variety of neuralgia described by Cotugno and Chaussier is the most 
frequent to Avhich the upper extremities are subject. The pain passes between 
the olecranon and tubercle of the humerus, and runs down to the fore-finger and 
to that adjoining. 

The femoro-popliteal (commonly called sciatica) is perhaps the most common, 
and the best known. The pain sometimes seems to arise from the ischiatic 
notch; at other times from the origin of the sacral nerves, some of the divisions 
of which it follows. It is particularly liable to occur in pregnant women, in 
consequence of the pressure of the gravid uterus. Neuralgia of the plantar 
nerve has been known to alternate with that of the facial. 

These varieties have been mentioned as among the most frequent affections of 
single nerves, and it is unnecessary farther to extend the enumeration. 

Parenchymatous, muscular, and membranous structures are also liable to be 
affected. Hepatalgia and hysteralgia may be mentioned as examples of neuralgia 
of parenchymatous tissue. The bruised feeling attending fever, and the muscular 
pains depending on atmospheric vicissitudes, are examples of muscular neuralgia. 
To the membranous variety may be referred some intensely painful affections of 
the pleura and peritoneum, occasional examples of wandering gout, and not a 
ievf of the affections of the periosteum, often attributed to syphilis or mercury. 
Neuralgic affections of the joints might be noticed as instances of membranous 
neuralgia, but they occur most frequently in persons subject to hysteria, and 



102 NEURALGIA, (Dittgnosis.) 

have therefore been described in the dissertation on that complaint. Some inter- 
mittent affections of the nostrils, bronchial tubes, and conjunctive membranes, as 
well as of the urethra, may be arranged in the same division. A tertian variety- 
affecting the last-mentioned part, has been described by Professor Fulci. Neu- 
ralgia of the rectum occasionally occurs: in a case described by Busche, it existed 
only during the first three months of pregnancy. A neuralgic condition of the 
skin may present itself, sometimes as a symptom of internal disease, at other 
times as a primary disorder. The " epidemic de Paris," which occurred in the 
spring of 1828, and which is described by Chomel in the Journal Hehdomodaire, 
No. ix., affords a remarkable example of cutaneous neuralgia: it began in persons 
previously healthy, with sensations of pricking, severe pain, and acute sensibility 
of the integuments of the hands and feet; subsequently the sensibility of the 
affected parts was diminished or abolished, but in most instances was gradually 
and spontaneously restored. 

Herpes and other eruptions are occasionally preceded by pain of a neuralgic 
character. 

Glandular organs sometimes suffer severely from the complaint. The liability 
of the lachrymal gland to the malady has been already noticed. Sir A. Cooper 
has accurately described neuralgia of the mamma, under the designation of " the 
irritable breast." It is almost confined to patients between the age of fifteen and 
thirty. Sometimes both breasts are affected, at other times only part of one. In 
cases of long duration, the gland is sometimes slightly enlarged, but in most in- 
stances is not visibly altered. The pain darts like electricity into the part, shoots 
to the axilla, shoulder, inner side of the elbow and fingers, or passes by the sides 
of the body to the hip. There are alternate feelings of heat and cold in the part. 
The patient is unable to rest on the side affected, and the weight of the breast 
sometimes occasions intense pain. One or more lobes are exquisitely tender, and 
very severe pain, often of some hours' duration, is produced by handling them. 
Vomiting is sometimes induced by sympathetic disturbance of the stomach. 
The complaint may continue for months or years without intermission. 

An interesting example of neuralgia of the kidneys has been described by Dr. 
MaccuUoch. It assumed an intermittent character, and the secretion of urine 
during the fit was more abundant than in diabetes. 

When the testis is affected with neuralgia, some part of that organ, or of the 
epididymis, is exquisitely tender, so as to oblige the patient to rest in the recum- 
bent posture, and on the side opposite to that affected. The increase of pain pro- 
duced by pressure or motion, sometimes continues for a considerable time after- 
wards. Sympathetic vomiti^g is sometimes excited by the violence of the pain. 

A variety of neuralgia depending on a small tumor involving the nervous struc- 
ture has been remarked by Camper {Denioyist. .finat. Pathol, lib. i.,) Gheselden 
and Bisset {Mem. of Med. Soc. of Land., vol. iii; Med. Farts and Obs , vol vi,) 
but was first fully described by Mr. William Wood {Edin. Med and Surg. 
Journ.,vo\. vin.,) under the denomination of "painful sub-cutaneous tuberclef" 
The pain occurs m paroxysms, lasting from ten minutes to two hours, oradually 
mcreasmg m severity, and leaving a bruised feeling. The pain is incr'eased by 
changes of atmosphere. It is also produced, or, if previously existing, is much 
aggravated by pressure. The complaint is most common in women? and in a 
case related by Dr. Bisset, was invariably more severe durincrpreo-nancv 

Jins^ina pectoris is probably a neuralgic affection of some of the^cardiac nerves, 
sometimes arising from mechanical irritation, occasioned by oro-anic disease of 
the heart or its vessels; but this suliject is still involved in uncertaintv 

It niay be questioned, whether any of the affections which have' been desiff- 
nated Gastralgia and Enteralgia can be stricdy considered neural air 

Diagnosis. The exquisite form of neuralgia is readily distincmished from 
every other malady by the nature of the pa n, and bv thp <!iiHHo«„ »"'^':f " ' , 
In less severe attacks,' the situation of the pain in the course of a ' 

rally sufficiently characteristic. In neuritis there is decided tenderness oiS" 
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pressure, with heat, redness, and other signs of inflammation, and without the 
sensation of coldness, so common in neuralgia. It is, however, important to re- 
member, that inflammation of a nerve may occasionally precede or accompany 
neuralgia. 

The pain produced by otitis is less lancinating and intermittent than that of 
otalgia, and is not relieved by the introduction of anodynes into the ear. The 
pain of common toothach is more constant, is increased by touching with a me- 
tallic instrument, and is often attended Avith swelling of the gums. But it must 
not be forgotten, that the neuralgic variety of toothach is by no means uncom- 
mon: it may attend or alternate with other forms of neuralgia, is produced by the 
same causes, and resembles them in the nature of the pain. The pain of rheu- 
matism is usually gnawing, pungent, continuous, or remittent, while that of neu- 
ralgia is lancinating or thrilling, periodical, and often relieved by pressure* 

Causes. Among the predisposing causes may be mentioned the nervous tem- 
perament, adult age, residence in marshy countries, intellectual exertion, moral 
emotions, and long-continued watching. Dr. Baillie and others agree, that the 
disease has lately become more frequent than formerly ; and, although a more ac- 
curate diagnosis, by separating the disease from rheumatism, may have conduced 
to the apparent increase of frequency, yet there is good reason to believe, that the 
anxieties associated with a state of progressive civilization have increased the pre- 
valence of the affections. The question, whether one sex be more subject than 
the other to this disorder, must be considered as undetermined, Andi^e, Bailie, 
Samuel Fothergill, Sauvages, and Barnard, considering it more frequent in men, 
while Pujol, John Fothergill, and Hutchinson, regard it as more common in wo- 
men. The observations of Thouret, however, strongly support the former opi- 
nion. He examined the question with considerable care, and found that of the 
cases which fell under big observation, the proportion of men to that of women 
suffering from the complaint was as two to one. The disease may be induced by 
any cause which deranges the digestive organs, or which disturbs the balance of 
the circulation. Long fasting, or free bleeding for the cure of inflammation, may 
be followed by a paroxysm ; occasionally, the opposite condition of plethora may 
produce it. 

Of the exciting causes most commonly enumerated, viz., blows, fright, suppres- 
sion of sanguineous discharges, currents of cold air and damp, the last is probably 
the most efficient. Of forty cases described by Bellingheri, two were attributed 
to fright, two' to wounds, two to suppressed discharges, and thirty-four to damp. 
AH the forms of the complaint prevail most in spring, and during easterly 
winds. Neuralgic ophthalmia is most frequently met with in places where inter- 
mittents are common : it is, for example, prevalent on the coasts of the Mediter- 
ranean, at Tripoli, and on the shores of Barbary, at Rome, Naples, and Florence, 
and at Valentia and Albatera. In connexion with the relation existing between 
neuralgia and toothach, it may be interesting to mention the observation of Captain 
Smyth at Villa Cidro in Sardinia, that the women who cultivate the marshy plain 
are noted fbr bad teeth, while those of the men who reside on the mountains 
are remarkably sound. Haemorrhoids and stricture of the urethra sometimes in- 
duce a liability to neuralgic affections, particularly of the lower extremities. 

Nature. The opinion of Cabanis and of many of the ancients, that the dis- 
order depends upon an arrest of the nervous fluid, although founded on an as- 
sumption, has the support of many of the moderns, and is not without plausibi- 
lity. Whatever may be the nature of the nervous influence, its proportionate 
distribution among the organs of sensation, motion, and intelligence, seems to be es- 
sential to the healthy state. Many phenomena are most readily explicable on the 
supposition of a change in the direction of the nervous energy. It is, perhaps, 
through the intervention of such a change, that pain and convulsion tend to 
counteract each other, whUe delirium and drunkenness may suspend both ; but 
we pass from these speculative views to notice the appreciable lesions which have 
been found associated with the disease. 
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Cotunnius, Dr. Sayer, and others, have observed a gelatinous secretion under 
the neurilemma of affected nerves. Cirillo attached importance to thickening of 
this structure ; a condition which was also observed by Mr. Earle in the portion 
of the ulnar nerve, which he removed in a case of neuralgia of the arm. Such 
appearances must, however, be allowed to be only occasional, probably dependent 
on long-continued disease, and more frequently associated with rheumatic af- 
fections than with true neuralgia. 

Enlargement of the vessels of affected nerves is a much more frequent occur- 
rence. It was desci'ibed as an accompaniment of the complaint by Bichat and 
Van de Keer, and, during the late war, was frequently detected in those who 
had suffered from sciatica. It is probable that in cases of shorter continuance, 
such a condition may have existed, but have disappeared after death. We have 
often observed venous congestion about supei^ficial nerves, affected Avith neural- 
gia. The necessity for a balance between the arterial and venous system to pre- 
serve the healthy condition of nerves, and the fact that these affections are often 
relieved by warmth, are favourable to the opinion that this congestive state may 
frequently exist. At the same time it must be acknowledged, that such a state 
does not appear essential, since in cases of long duration, examined after death 
by distinguished pathologists, such as Chaussier, Desault, Cooper, Andral, and 
Rousset, the nerve has been found in appearance perfectly healthy. 

In several instances some u'ritating cause has been discovered between the 
part to which the pain is refeiTed and the nervous centre. A case of fourteen years' 
duration is described by Mr. Jeffries, depending on irritation from a piece of china 
imbedded in the face, and which was immediately cui-ed by the removal of the 
foreign body. Sir H. Halford, in his interesting essay on tic douloureux, has re- 
lated a case produced by exostosis arising from a soimd tooth, and has referred 
to cases in which disease of bony canals through which nerves pass, or spiculae 
of bone pressing upon nerves, have been associated with neuralgia. In an ex- 
ample of tic douloureux, which occurred at the Richmond Hospital, in Dublin, the 
gasserian ganglion was fibro-cartilaginous, and as large as a nutmeg. In some 
instances the irritation is communicated from distant nerves by syrnpathy, as in 
the case described by Mr. Lawrence, in which neuralgia of the thumb was occa- 
sioned by the pressure of a pivot tooth on the nerve of an old fang. 

Various causes of irritation affecting any part of the cerebro^spinal axis seem 
capable of producuig the complaint. Dr. Marshall has related some remaikable 
instances, in which aneurism of the aorta had occasioned absorption of the bodies of 
some of the vertebrae, and produced pressure on the spmal cord, but without oc- 
casioning any observable change in its structure. In one of these cases, in which 
the arch of tiie aorta was affected, and the bodies of the fifth, sixth, and seventh 
dorsal vertebrae were absorbed, the patient frequently suffered from a sensation, as 
though struck forcibly with the fist or by an electrical shock on the fifth, sLxth, 
and seventh ribs of the lefl side, and afterwards felt as if burnt in that situaUon 
with a hot n-on. In another case, in which the descending aorta was affected, 
similar shocks, followed by a burning sensation, were experienced to the left of 
the Imea alba. It is worthy of notice, that, in both these patients, drawing a silk 
handkerchief; however lightly, over the affected parts from the mesial to the dorsal 
aspect, occasioned intense agony, whilst drawing the handkerchief in the opposite 
direction was^not attended with suffering. Several other practitioners, particu- 
larly Player, Brown, and Teale, have traced an important connexion between a 
morbid state of the spinal cord and various neuralffic affections- and we ha^'e ^v^t- 
nessed some remarkable phenomena resulting from blows uiion the back favoura- 
ble to the same view. In some of those cases there was an al^^tSn of neS- 
gia with cutaneous eruptions of a scaly character. Alternation of the complaint 
with herpes has been noticed by Dr. Bright ilieporls of Medical Cases ^ZT^ 
of intercostal neuralgia, and byM. Jolly in the cubito-d-ujitauii ietvT^ti^. T 1^^^ 
et Ckir;) and M.Recamier mentions two cases of sciatla in "S zona ap^^^ 
but in four days entirely vanished. This is not the place to adduce e,S of 
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connexion between certain cutaneous eruptions and affections of the spinal cord; 
but it may be advanced as a plausible opinion, that when there is disorder of many 
parts in succession, there is some focus of irritation, and it is reasonable to suspect 
the medulla spinalis as the great medium of metastasis. Although the researches 
of pathologists have failed to prove that any organic change is necessarily con- 
cerned, yet we feel authorized to conclude, that some cause directly interfering 
with the functions of the brain or spinal cord, is generally present in neuralgia, and 
that the causes of the complaint commonly exert their influence through the me- 
dium of these organs. 

Treatment. Few parts of the records of medical practice are more unsatisfac- 
tory than those which relate to the treatment of this distressing affection. The 
long list of remedies, alternately recommended and discarded, furnishes a forcible 
evidence of their inefficacy. External applications of every kind, tar, cantharides, 
and even the smoking entrails of 'live pigeons, have been successively employed. 
The internal use of every variety of anodyne and of numerous metallic salts, has 
led to repeated disappointment. Lentin honestly confesses, that of fourteen cases 
which he treated, he did not succeed in curing one. Di'. Baillie observes, that he 
has known medicine produce an intermission of some months or even a year, and 
the division of a nerve suspend the complaint for two years, but that he had not 
witnessed a case of permanent cure; and Dr. Fothergill closes his melancholy list 
of unsuccessful remedies with the remark, that we must look to the influence of 
moral agencies. Dr. Fothergill's observations on the subject of magnetism, a mea- 
sure adopted in his day in the treatment of neuralgia, may not be without interest 
at the present time. His words are, " In some few cases where the disease was 
recent, and the pain slight, the use of magnetism certainly procured ease, but 
merely, I should conceive, by forcibly acting upon the imagination like the modern 
tractors and all such absurdities with which the credulity of the public is daily 
gulled and deservedly duped. Indeed, it is much safer and more prudent to ease 
people of their superabundant cash with a patent, than to dive into their pockets 
without one : the one practice is attended with riches and honovn% the other with 
infamy and disgrace." It must be acknowledged that the power of the imagina- 
tion over the complaint is often considerable. Dr. Macculloch, for example, has 
related a case which the gibberish of an old woman charmed away, after the failure 
of arsenic. 

Although, from the eflfect of modern improvements, the disease is now found 
often to yield to scientific treatment, yet we have too fi-equently to deplore the 
inefficacy of remedies. 

There can be no doubt that the probability of successful treatment must in a 
great degree depend on the accuracy with which we discriminate the peculiarities 
of the individual case, and adapt our remedies to them. With a view to this ob- 
ject, it will be important to distinguish the disease into the idiopathic and the sym- 
pathetic forms; the first depending on a primary derangement of some part of the 
nervous system, the second on derangement of some other organ. 

In every instance it is important to examine the parts in the neighbourhood of 
affected nerves, and also to investigate the condition of the spinal cord. If any 
part of the spine be found particularly tender, it will generally be expedient to ab- 
stract a little blood from the neighbourhood, and subsequently to employ counter- 
irritation by means of blisters or tartar emetic ointment. If there be pain of head, 
flushed cheeks, and dizziness, the loss of blood will be desirable; and this measure 
will often convert irregular into regular neuralgia. Mr. Teale has related many 
cases, some of considerable severity, in which this plan proved remarkably effi- 
cacious. We have adopted the same treatment with similar success, and have 
occasionally derived great advantage from the subsequent use of spirit of turpen- 
tine in doses of 3j twice or thrice a-day, especially in cases in which psoriasis 
had also existed. This treatment proved rapidly efficient in a case of hysteralgia 
of some years' duration, recurring daily in severe paroxysms, in which tender- 
ness and puffiness, previously unsuspected, afterwards ascertained to have been 
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produced by a blow, existed over the upper lumbar vertebrae. When concurrent 
causes of irritation are removed, such as constipation of the bow^els and torpor of 
the liver, it will be important to ascertain whether the attacks partake of an in- 
termittent character. Should this be the case, whether the pain be superficial or 
deeply seated, attended or unaccompanied with fever, sulphate of quinine will be 
found the most effectual remedy. It may be advantageously combined with ano- 
dynes: those of a milder character, as the tincture of henbane, occasionally prove 
sufficient, and should first be tried; but if they prove ineflScient, the sedative 
solution of opium, or the black drop, should be substituted. Dr. Bardsley pre- 
fers the acetate of morphia to all other preparations of opium, and has related 
several cases of neuralgia cured by that remedy alone. ( Hospital Fads and 
Observafions.) Small doses of quinine often prove adequate to the relief of the 
symptoms, but they sometimes require to be increased even to the extent of a 
scruple or half a drachm several times a-day. An interesting case illustrative of 
this fact, and having a manifest relation to intermittent fever, is described by Sir 
B. Brodie in one of his lectures on nervous affections. 

In cases not characterized by distinct intermissions, the sesquioxide of iron is 
a more suitable remedy, and is perhaps peculiarly efficacious when there is a 
deficiency in circulating energy. There is probably no medicine, the claims of 
which to attention in the treatment of common neuralgic affections are founded 
on so many recorded instances of success; and the liberal manner in which Mr. 
Hutchinson published his observations on the subject, affords one of the many 
examples of disinterested devotion to the public welfare of which the Medical 
Profession may be justly proud. In some instances a dose of ten or fifteen 
grains several times a-day will be found sufficient; in others the quantity may be 
increased even to half an ounce for a dose. We are disposed to consider arsenic 
as inferior both to quinine and iron in the scale of remedies for neuralgia, and 
to regard It as less safe and less effectual; it will, however, occasionally succeed 
after the failure of those medicines, where Ave wish to produce an alterative effect 
rather than to make a strong impression on the system. 

The pills of Meglin require some notice in consequence of the importance 
attached to them by some French physicians. They consist of equal parL« of 
oxide of zinc, powdered valerian, and extract of henbane. Mefflin in one case 
gave forty pills night and morning; but in others only three could be borne twice 
a-day. Many instances of their successful employment are recorded in the 
French periodical.. (Joum. de Med. et Pharm., t. xxii. xxvii; Blbliolh. 
mea., t. xivm.) Considerable expectations were once entertained from the trial 
ot strychnia; it has, however, been given to the extent of producing subsultus 
tendinum without any relief to the symptoms. Anodynes must be regarded 
nrnrWnir'f 1' symptom, than of a disease; we have rarely found them 

Siat be adnnn'nT " ^^"^P«r^,^y advantage, although we have reason to think 
that be ladonna deserves a careful trial, and, if well prepared, may prove of con- 

:X^r:^tVo%^ren^Sr^(^-''^^^^^ occasionally appeared 

a-d!y'Tallmrr^'"''' "' 'Y.'?^ ^''''' '^^^^^ S^'^i" to two grains three times 
LteSof pSfcr,^'"'? ''^''"* "' o^h^^- ^''^^^ '' J>^^ been carried to the 
xxU p 72\ Dr VnnT. ''" Vr^T' '">' advantage. (Med. C/nr. Bee, vol. 
proyed'the tnct^ ; w.tb ^ f ^^'''- "f ^^'^^'- •^^'-"•' Sept., 1832,) has em- 
Mr^ Lawre^e prefer l^'^'^ fV. '", ^°''' of fifteen minims every three hours. 
Tev vol xxi! ^5fiV^ h""". "^ '" ^?'' T''''''' ^" '^'' complaint {Med. Chir. 
T^e cL be Utd; dojl ibn^ h'' "'^^^rs have recommended extract of aconite. 

safe and efficacious than when administered by the mou h Th^^ ""T' "11 
of the liver and other d^estive ^U\:S'Z Z::^^ S^^^rr 
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vous structure: maivy obstinate cases have recovered under its use. It is scarcely- 
necessary to observe, that the advantages of the water may now be secured at 
the German Spa at Brighton, almost as effectually as at the natural spring. The 
experiments of Flourens, showing the production of conjestion of different parts 
of the nervous system by different remedies, encourage us to hope that means 
may eventually be discovered, of acting on the nervous functions without dis- 
turbing other processes. 

External applications of various kinds have been strongly recommended. Mr. 
Scott sometimes employs a combination of mercurial ointment, and tartarized an- 
timony — in other cases an ointment of iodide of mercury; but the irritation pro- 
duced by these applications is considerable, and the benefit derived doubtful. 
Blisters have been occasionally applied, but the opinion of Heberden, that they 
are calculated to aggravate superficial neuralgia, is supported by recent experience, 
and their employment is now almost confined to the treatment of sciatica. The 
application for a few minutes of lint dipped in strong solution of ammonia, co- 
vered so as to prevent evaporation, is recommended by Dr. James Johnson. 
The production of pustules by means of friction with croton oil has been occasion- 
ally useful, as, for example, in some cases of sciatica related by Andral. 

The application of the moxa proved useful to patients treated by Dr. Duncan 
and others in this country, and also by several French practitioners. Most of 
these cases, however, were affections of the sacro-ischiatic nerve. In ordinary 
neuralgia little could be expected from the remedy unless severe spinal irritation 
Avere present, and the moxa be applied near the affected part of the back. 

Electricity has been occasionally recommended, but Dr. Macculloch tried it in 
vain for many years, notwithstanding all the facilities afforded for the experiment 
by a military hospital. 

During the last thirty years, the Indian practice of acupuncture has been some- 
times adopted in this country; and Dr. Osborne (Dub. Med. Journ., vol. xii.,) 
who regards the disease under consideration as a modification of paralysis, has 
made many experiments on the subject, which lead him to be sanguine respecting 
the efficacy of this measure in many cases of neuralgia, and to consider it as the 
most valuable addition made of late years to European practice. In sciatica. Dr. 
Osborne rarely found acupuncture fail to relieve, excepting in cases in which, 
from the aggravation of the pain on coughing, there was reason to apprehend dis- 
ease of the theca vertebralis or in the pelvis. The experiment is perfectly safe, 
since it appears from the experiments of Cloquet, Bretonneau, and Carraco,that 
well-tempered sewing needles may be thrust with impunity through any structure 
of the body, through the liver, lungs, intestines, or arteries. 

Various external applications of a soothing character have been used with un- 
certain advantage. Distilled cherry-laurel-water has been occasionally found an 
efficacious lotion. Dr. L. Brogliadel Persicahas given an account of its success- 
ful employment in ten cases. (Jinnali Univers. di Med., 1832.) Its use is per- 
fectly safe and easy, and it deserves a more extended trial. The application most 
depended on by many of the French practitioners, is the cyanuret of potassium: 
it was particularly recommended by Buttigny, Roubiquet. Villaumy, and Bally; 
and Lombard of Geneva has given a favourable report of its virtues. He some- 
times employs an ointment containing from two to five grains of the cyanuret to 
the ounce of lard, but prefers a lotion containing from one to four grains in an 
ounce of water. He considers it inefficient in sciatica, and in neuralgic cases 
complicated with inflammation. The few experiments made with the remedy in 
this country have not prepossessed practitioners with any very strong opinion of 
its efficacy. 

A lotion composed of equal parts of prussic acid and solution of acetate of lead 
is sometimes useful, and, in the less exquisite cases, relief may often be derived 
from a solution of extract of belladonna, or of opium in camphorated oil. 
Sprinkling half a grain or a grain of morphia on a blistered surface is often found 
productive of great relief; but caution must lie observed in the employment of a 
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remedy, which, even when applied in the endermic method, is capable of pro- 
ducing a very powerful effect upon the system. Some French physicians have in- 
troduced the remedy by inoculation into the affected part with advantage: it may 
be mentioned, as an interesting result of this procedure, that a tubercle surrounded 
by an areola is formed upon each puncture. The application of steam by means 
of a suitable apparatus to the part affected is strongly recommended by Ur. Mac- 
cuUoch, who has found it invariably alleviate and often remove pain. 

We have made occasional trials of veratria ointment, and concur with those 
who believe it to be an application of little value in neuralgic complaints. We 
entertain, however, a different opinion of aconitine, having found it, in the pro- 
portion of one or two grains to two drachms of lard, peculiarly effectual in arrest- 
ino- the pain in several instances of cubito-digital and frontal neuralgia. Some 
cases illustrative of its utility, have also been narrated by Mr. Skey, (Med. Gaz., 
Nov. 1836.) the one of nine, the other of eight years' duration. Although we 
cannot expect any local application to effect a radical cure, yet the arrest of pain 
has advantages beyond those of mere temporary relief. Pain increases the sensi- 
bility of a nerve; the sooner, therefore, the habit can be overcome, the greater is 
the success likely to be produced by measures adapted to the constitutional con- 
dition. 

The practice originally recommended by Galen, of dividing nerves or amputa- 
ting limbs affected with neuralgia, after the failure of remedies, although on a few 
occasions successful, as in the cases treated by Kelson, Cooper, Thomas, and 
Cruikshanks, derives no support either from philosophical reasoning, or from die 
average results of the experiment. Some very affecting cases are recorded, in 
which a succession of amputations was resorted to in vain. Whilst, on the other 
hand, instances in which a proposed operation has been deferred, have sponta- 
neously recovered. 

When, as often occurs, many parts are involved in the complaint, the presump- 
tion for its constitutional origin is strong; and the disease being in common in- 
stances so often connected with the condition of the nervous centre, we can readily 
understand that, although a severe operation may by the violence of the shock 
suspend the affection, yet that is not a measure calculated to ensure permanent 
relief. 

Treatment of SijmpeUhetic Neuralgia. Tlie most important of the causes of 
sympathetic neuralgia are derangements of the digestive organs, hysteria, and 
rheumatism. 

1 . A slight degree of gastric or intestinal irritation in persons of nervous tem- 
perament, will sometimes prove sufficient to induce neuralgic affections, which 
in the commencement may be slight and variable in their seat, occurring some- 
times in a tooth or in the face, at other times in an extremity, and recurring under 
the influence of any cause Avhich depresses the strength or disturbs the stomach, 
as fatigue, anxiety, fasting, or injudicious diet. The tongue in such cases often 
presents elevated red papillre; flatulent distention of the abdomen is apt to occur 
after food, especially if digestion be interfered with by anxiety or study. These 
cases require mild and careful treatment. Powerful remedies, whether of the 
purgative or tonic class, aggravate the local as well as the general irritability, 
while opiates give only temporary relief, and add the inconvenience of their own 
effects to the original malady. A considerable proportion of such cases, neglected 
or violently treated, gradually assume the exquisite form, and become unmanage- 
able; but if, on the contrary, the diet be judiciously regulated, and be nourishing, 
unstimulating, and taken at regular intervals; if the powers be husbanded, and a 
due proportion of sleep ensured; if acidity be corrected by small doses of soda or 
magnesia; and if other symptoms, as they arise, be met with prompt and mild 
measures, the neuralgic tendency will generally be overcome. 

in paroxysms of pain, associated with the condition just described even after 
the fniiure of laudanmn, we have known decided relief produced in a hw minutes 
by tlie admiinstratioii of two or three grains of carbonate of soda. The impor- 
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lance of these facts is liere peculiarly insisted on, because the habits of medical 
education are perhaps calculated to engender a bias in favour of the employment 
of powerful remedies. In the management of acute inflammatory diseases, such 
a bias may be safe and useful; but in the treatment of nervous affections, which 
constitute an increasing proportion of the cases which fall under our care, the 
secret of success will probably be found rather in the accurate adjustment of mild 
measures, than in the bold adoption of heroic plans. In the instances above 
referred to, the successive employment of quinine, arsenic, mercury, iron, and 
other powerful medicines, too often produces an almost incurable condition of 
the intestinal mucous membrane, while the original disorder remains unmitigated; 
and the administration of opium for the purpose of temporary relief becoming 
more frequent and excessive, an alternation of torment and torpor constitutes the 
remainder of a life, at last terminated by apoplexy, the production of which these 
measures may accelerate. Doubtless the vacillation of patients impelled by the 
urgent desire for immediate relief frequently to change their medical attendant, 
by depriving any one plan of treatment of a fair trial, materially contributes ta 
these lamentable results. 

A more confirmed derangement of the digestive organs, attended with de- 
praved hepatic secretion, and a deposite in the urine of the brickish red sediment 
of purpurate of soda, is sometimes connected with neuralgic maladies. There is 
not necessarily any peculiarity in the nature of the pain in this or any other 
variety of symptomatic neuralgia, but when depending on chronic disturbance of 
the digestive organs, the complaint perhaps aflfects some situations more than 
others, especially the head, shoulders, and hypochondriac regions, the treatment 
of these cases resolves itself into the careful adoption of measures adapted to the 
peculiar form of indigestion. But the occasional use of mercurial pill, followed 
by a combination of bitters and aperients, will generally prove useful; and when 
there is much nervous pain of the head, a combination of valerian and iron will 
sometimes give relief. In other instances, in which the derangement of the 
digestive organs is more protracted and severe, the urine deposites the white earthy 
sediment of the triple phosphates, and the general strength is extremely reduced, 
a complete change of scene and habits will often be found essential. The diet 
may be as generous as the digestive functions will admit; and wine, though gene- 
rally inexpedient, will sometimes be desirable. Mr. Carmichael, who suffered 
severely from this form of the complaint, in the interesting detail of his own case, 
mentions having derived benefit from the use of the Lafitte and Chateau Margaux 
claret. He also had recourse to the baths of St, Sauveur and Bareges, which 
are well deserving of a trial.* Active exercise must not be ventured on too soon. 
In cases characterized by torpor rather than irritability of the intestines, a decided 
impression by means of purgatives will sometimes prove useful. In support of 
this opinion it may be mentioned, that Sir Charles Bell administered small and 
repeated doses of croton oil in several obstinate examples of neuralgia with great 
success. When the disease has been seated in the hip or scrotum, he has fre- 
quendy observed a scalding sensation of the lower extremities exceedingly like 
what is often felt during the passage of a purgative through the intestines; and he 
has always regarded this symptom as a sufficient indication that the source of the 
complaint is in the bowels. 

2. The second division of sympathetic neuralgia, namely, the hysterical, most 
frequently affects the intercostal nerves, especially on the left side, the hip and 
thigh, and the inner part of the knee joint. This subject having been already 
treated of in the article Hysteria, does not now require a lengthened notice. It 
will be sufficient to mention that the treatment consists chiefly in the correction 
of uterine irritation, the improvement of the constitutional condition, and the local 

' Some of the effects of the internal u?c of the Barcn^cs water may be obtained by faking 
in the mornin<r 60 grains of tartari7.cd soda and 20 of the bicarbonate with 2 of sulphate of 
iron, in a pint of warm water.— Author. 



110 ss:vR\hciA, {Treatment.) 

application of belladonna or other soothing remedies. In some of these varieties 
the sesquioxide of iron possesses considerable efficacy, but its use sometimes 
requires the preliminary application of leeches to subdue local congestion. 

3. Rheumatic neuralgia is apt to occur in gouty or rheumatic subjects after 
exposure to wet; the pain is induced by slight exercise, and is dull, achmg, 
or gnawing, rather than stabbing or plunging. In these instances there is reason 
to believe that the neurilema is more or less affected. If the attack be acute, cup- 
ping or bleeding will be necessary, followed by the use of antimony, colchicum, 
and'purgatives. Plasters of opium or belladonna may be advantageously applied, 
and an occasional night dose of calomel combined with James's powder, guaia- 
cum, nitrate of potash, and opium, followed by an aperient in the morning, will 
sometimes prove singularly efficacious. 

If the complaint be decidedly intermittent, quinine will be found almost a spe- 
cific. In the chronic form, especially if benefited by the application of warmth, 
the administration of turpentine will sometimes give relief; but the ammoniated 
tincture of guaiacum, in doses of from twenty drops to two drachms every four 
hours, is probably the most efficacious remedy. Stimulating applications con- 
taining mustard, pepper, or salt, the hot douche, sulphuretted baths, and espe- 
cially those of St. Sauvier and Bareges, may be had recourse to with advantage. 
In this form of neuralgia, acupuncture is often surprisingly efficacious. These 
cases are remarkably influenced by the state of the mind, which must therefore 
receive a due share of attention. 

Neuralgic complaints have occasionally occurred, apparently produced by 
syphilitic exostosis, and which yielded to mercury. Dr. Corkindale adminis- 
tered this mineral with success in a case in which this origin was suspected. The 
late Dr. Warren was indeed accustomed to treat most cases of neuralgia with blue 
pill combined with extract of belladonna; but though the mercurial plan has occasion- 
ally succeeded, yet as a general rule it may be stated, that except in instances 
depending on a syphilitic origin, the continued use of mercury is more likely to 
increase the nervous irritability than to cure the complaint. 

Dr. Rowland mentions having derived great benefit from the application of 
nitrate of silver to the vesicles in cases of neuralgia depending on herpes, "When 
the complaint is produced by the irritation of old cicatrices, he applies the same 
remedy to the cicatrix, and also insulates it from the surrounding skin by a circle 
of the caustic. It is worthy of notice, that when the insulation is incomplete, 
the pain, although checked in its usual course, shoots thiough the opening and 
attacks the neighbouring parts. (On Neuralgia.) 

In neuralgia of the urethra, the occasional introduction of a bougie constitutes 
the most effectual treatment. In neuralgia depending on sub-cutaneous tubercle 
the local application of belladonna often gives considerable relief, but the only 
effectual remedy is excision. The application of caustic has been tried, but widi 
unsatisfactory results; and the sore produced has proved difficult to heal. 
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Explanation of the term.— Varieties and distinctions.— Symptom^.— Mode of accession.— 
Description of the various forms and varieties of paralysis.— General paralysis.— Hemiple- 
gia.— Paraplegia.- Various forms of local paralysis. — Paralysis of particular muscles-. — 
Strabismus.— Ptosis and lagophthalmia.— Aphonia.— Paralysis of the face, — Paralysis of a 
limb, or particular muscles of a limb. — Paralysis of sensibility. — Amaurosis. — Cophosis. — 
Anosmia. — Ageustia. — Anceslhesia. — Paralysis of motion. — Paralysis of the insane. — Para- 
lysis from metallic poison. — Mercurial palsy. — Lead palsy. — Paralysis agitans. — Causes of 
paralysis. — Anatomical characters. — Nature. — Crossed effect from lesions above the me- 
dulla oblongata. — Direct effect from lesions below. — Diagnosis. — Seat of the lesion. — 
Nature of the lesion. — Prognosis. — Treatment. 

By paralysis (from Trctpct^vrti, (lissohdin, resolufio) is understood a diminu- 
tion or loss of motion and sensibility in one or more parts of the body. By the 
older writers it was confounded with apoplexy, with which it is often compli- 
cated, but they are quite distinct and independent of each other. 

Vuiiflies and dislinrlions. It unusually happens that both motion and sensi- 
bility are affected together; but the one may be lost or diminished, while the 
other is unimpaired. Hence the necessity of distinguishing paralysis of motion 
from paralysis of sensibility. The former is called acinesia (from eoc/vjjs-/*,) the 
latter onas/hesia, (from x^xiirSiiTix.) All paralytic affections, then may be divided 
into two classes: — the first including those in which both motion and sensibility 
are affected; the second those in which the one or the other only is lost or dimi- 
nished. We propose to denominate the former perfect, and the latter imperfect 
paralysis. Again, the paralysis may be general or partial, as it affects the whole 
body or only a portion of it. Partial paralysis is divided into hemiplegia, (from 
>>/tt((rf5, (litnidius, and ■^Xrjr-u, perciilio,) when it is limited to the lateral half of 
the body; and into paraplegia, (from ■^apx aug., and ^XyiTTu,) when it is confined 
to the inferior half of the body. The term local paralysis has been applied when 
a smaller portion of the body, as a limb, a foot, a hand, or a finger, becomes 
affected. As regards intensity or degree, paralysis may be complete or incomplete. 
With respect to its cause, it is spoken of as being idiopathic, when arising from 
mental emotions, exposure to cold, &;c.; or symptomatic, when occasioned by)6tx 
any other malady. The propriety of using the former term is very doubtful, as 
every form of paralysis is symptomatic; although in all cases the nature of the 
morbid lesion on which it depends is not known. When produced by lead, mer- 
cury, arsenic, and other poisons, the term venenata has been usually adopted. 
Paralysis may he fixed or moveable, continued or intermittent. Some nosologists 
describe an exanthematic, febrile, plethoric, serous, biliovs paralysis, &c.; but 
these terms are litde used in the present day, being mere designations of causes. 
When treating of apoplexy, congestive and organic, cephalalgia, myelitis, (fee, 
we have enumerated the symptoms which precede paraPysis. We consider it 
unnecessary, therefore, to say any thing here of premonitory signs. 

Paralysis has been observed more frequently on the left tiian on the right side, 
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which has been attributed to the gi-eater weakness of the former, and the compa- 
ratively little exercise to which it is subjected. It is also more common in the 
lower than in the upper extremities. In whatever part of the body paralysis ap- 
pears, it may be perfect or imperfect, complete or incomplete. Sometimes there 
is a greater loss of mobility than of sensibility, or the reverse takes place, and 
every gradation may occur from the most trifling loss of either to the complete 
abolition of both. When different parts on the same or opposite sides ot the body 
are affected, as the legs, arms, &c., the paralysis may be more complete or per- 
fect in one place than in an another. In hemiplegia, the arm or the leg may be 
most completely paralyzed, and in paraplegia one leg more than the other. In 
local paralysis also, as of the leg or arm only, an individual may have perfect and 
complete paralysis in the fingers or hands, toes or feet, while in the fore-arm or 
leg the paralysis is incomplete or imperfect. 

Paralyzed parts present different appearances. They are generally pale, livid, 
and flaccid; sometimes oedematous. In certain cases they are covered with co- 
pious perspiration, which is occasionally of a viscous or greasy nature, and in 
others, while the perspiration is abundant on all other parts of the body, there is 
no perceptible moisture in those which are paralyzed. The temperature is some- 
times increased, as remarked by Dr. Abercrombie, or it may be diminished, as 
observed by Mr. Earle and others, a circumstance which the former writer has 
attributed to their losing the property Avhich healthy parts possess of retaining a 
medium temperature, while they readily acquire that to which they may be ex- 
posed. There is often more or less rigidity of the muscles in paralyzed limbs, 
and the joints are usually in a state of flexion. Sometimes they can be readily 
extended, but it is often necessary to overcome more or less resistance in doing 
this. In old persons, if the disease has existed some time, the joints often be- 
come flexed, and almost immoveable. Though in a large proportion of cases, 
there is impaired motion and sensibility in paralyzed parts, they are occasionally 
painful, the pain being of a tingling, pricking, dull, acute, or even lancinating cha- 
racter. It may also shift from one paralyzed part to another, and may be conti- 
nued, remittent, or intermittent. The muscles in such cases often appear to be 
the seat of this pain, as it is not increased by slight contact, but by pressure. 

A peculiar sensibility in paralyzed parts is a subject which has lately attracted 
some attention. In a case of complete paralysis of the extremities, detailed by Dr. 
Elliot of Carlisle (Lancet, 1837-8, vol. ii. p. 77,) spasmodic actions were occasioned 
on irritating the parts. We have often seen in limbs which were paralyzed, mus- 
cular motions excited by pricking or pinching the skin, and especially by tlcklinjr 
the sole of the foot, although the utmost voluntary efforts of the individual were 
unable to produce the slightest movement But in such cases there has always 
been some slight feehng, and we have never observed these movements when the 
patient has been wholly unconscious of the application of stimuli to the affected 
part. We have no doubt, however, that spasmodic actions may be occasioned in 
paralyzed limbs by the application of stinudi, indeiiendent of sensation, although 
their occurrence in the hiunan subject must be considered one of great rarity. 

It has been stated that the circulation in paralyzed is more languid than in healthy 
limbs, and that the pulsations of the arteries are diminished. AVhether this is uni- 
versally the case may be doubted, but some observations to which we shall pre- 
sently refer, show that it frequently happens. In a longer or shorter time, jxiralyzed 
parts diminish in volume, become thin, and afterwards sensibly atrophied ; which 
is another proof of diminished circulation. It sometimes happens that, while tlie 
tissues are leally atrophied, a greater or less effusion into the cellular substance 
may give the part an appearance of enlargement. When one or both of the Infe- 
rior extremities are affected with incomplete paralysis, so that with the assistance 
of a stick or crutch the patient is enabled to walk, progression is made in a peculiar 
manner. This is very well seen when one limb only is affected. In sucli cases 
the knee of the paralyzed extremity is flexed, the heel elevated, while the toes, 
turned outwards, scrape the floor. There is great difficulty in lifting up the limb 
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and placing it before the other; in doing this, the foot is thrown outwards, and the 
patient then sets it down with the knee perfectly straight. The difficulty of walk- 
ing and the above symptoms are increased as the paralysis becomes more com- 
plete, and are often alone sufficient to distinguish the paralytic affection. 

When chronic paralysis affects the muscular system, and more especially the 
lower extremities, interfering with the muscular motion, and consequently the 
proper exercise of the affected parts, the general health is gradually impaired. 
The skin becomes pale and flaccid, and the muscles soft. In general, the respira- 
tory or digestive organs are little affected, unless the muscles more particularly 
connected with these functions are paralyzed. Occasionally, however, the appe- 
tite is increased, which sometimes leads the patient into various excesses. The 
circulation also is usually undisturbed, though palpitations of the heart, and a fre- 
quent, feeble, or irregular pulse are now and then observed. The nutritive func- 
tions are imperfectly formed: hence, most persons labouring under paralysis, be- 
comes thin. The intelligence is sometimes unaffected to the last, though frequently 
it is impaired ; and the memory is more or less enfeebled. The speech is often 
thick and confused, and occasionally particular words or names cannot be remem- 
bered, or one word is substituted for another. Some paralytics become gradu- 
ally idiotic, others have their natural character totally changed, and become timid 
and suspicious, or peevish, irritable, and irascible: mild and placid persons show 
signs of antipathy, or break out in paroxysms of anger; in other instances, individ- 
uals who were previously noted for courage and vigour of mind, shed tears from 
the most trifling causes, and often without any apparent motive. In the advanced 
stage of paralysis, but more especially when the mental powers have suffered, the 
countenance very fi'equently assumes an expression of stupidity. 

The manner in which paralysis comes on is important, with respect to proper 
views of treatment. The principal points to be observed are, whether it occur 
suddenly or gradually, with or without premonitory symptoms, as a knowledge of 
these circumstances is necessary to enable the practitioner to form a correct diag- 
nosis of the morbid lesion which is the primary cause of the disease. Paralysis 
may take place suddenly from cerebral or spinal apoplexy, in which case all the 
phenomena we have detailed in describing those diseases are observed. A local 
form of palsy may be suddenly induced by strong pressure on a limb or a single 
nerve, by a tight ligature, a fracture, luxation, circumscribed effusions of blood, or 
various kinds of wounds, dividing the nerves, &c. 

Paralysis of one or more parts of the body may occur in various ways. The 
patient may suddenly and unexpectedly become hemiplegic or paraplegic, or af- 
fected with some form of local paralysis at first, in a very trifling degree. There 
may be only weakness in the part, sometimes accompanied or succeeded by ting- 
ling, or a degree of numbness and impaired motion. The individual cannot per- 
haps stand or walk so firmly as before, or there is an awkwardness in moving one 
hand, or objects are less firmly grasped by it than by the other. On touching 
bodies he cannot feel distinctly by means of the hand affected, the sensation pro- 
duced being often compared to that felt by examining substances with the hand 
covered with a leather glove. The obscure sensibility and difficulty of movement 
may remain stationary for some time, and then gradually or perhaps suddenly 
increase, until complete paralysis is manifested. 

In some cases the numbness first appears in a small circumscribed part, as in 
one toe or finger, and gradually extends up the limbs, often involving in its pro- 
gress other parts of the body; it may thus commence in the eyelid; spread over 
one or both sides of the face, and thus suddenly appear in the fingers, arms, toes, 
or legs. This is denominated by many writers creeping palsy. In this manner 
local or general paralysis, hemiplegia, or paraplegia, may be permanently pro- 
duced according to the extent to which this creeping affection may proceed. 
Again, local paralysis has often been caused by the gradual increase of tumours, 
which press on particular nerves. Lastly, a few cases have occurred in which 
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the upper parts of the arms have been paralyzed, while the hand was unaffected. 
(Velpeau, ^rch. Gen. de Med., 1835; Abercrombie, on the brain, Src.) 

1. General paralysis, properly so called, or total loss of sensibility and mo- 
tion throughout the system, cannot take place without extinction of life. This 
term, therefore, is only applied to paralysis of the four extremities, whether any 
other parts of the body are affected or not. General paralysis, like the other 
forms, may come on suddenly, or gradually. In the former case it is either the 
result of extensive extravasation of blood, or dislocation and fracture of the bones 
pressing on the cranial or cervical portions of the spinal cord. When it occurs 
gradually, it usually commences in the toes or fingers, and extends by degrees 
over the body. In middle-aged or old persons labouring under this form of the 
disease, the change in their natural disposition is often well-marked. The intel- 
ligence also in general becomes sooner or later impaired. We saw lately an old 
woman affected with general paralysis, and unable to utter a word or make the 
slightest sign, betray no indication of intelligence, except by excessive weeping 
when she was asked questions or even looked at. In this form of palsy loss of 
motion is usually more marked than that of sensibility, indeed it is very rare that 
in general paralysis the sense of feeling is entirely abolished. M. Defermon has 
given a case in which the intelligence was perfect, but the sensibility was wholly 
destroyed, except in a small patch on the right cheek, by tracing letters on which 
his friends were enabled to hold intercourse with him. The motion also of every 
part of the body was lost, with the exception of the muscular apparatus of the 
tongue, and of the organs of deglutition and respiration. [Bulletin des Science! 
Med., vol. xiii. p. 6.) Another remarkable case is given by Mr. Davies Gilbert, 
of a girl who had lived to the age of seventeen years without general sensibihty 
or voluntary motion. She was blind, deaf and dumb, and betrayed no evidence 
of intelligence, except such as was manifested by a feeble cry when she wanted 
food, and a certain appearance of satisfaction while she was eating fruits and con- 
fectionary. On a post mortem examination of this case, the tensorium and dura 
mater lining the base of the cranium were deficient, the latter being replaced by 
a thin semi-transparent membrane very lax and irregular. All the nerves were 
firm and healthy. The paralysis in this case must be ascribed to the pressure 
to which the nerves were subjected from the mass of the brain before they en- 
tered their separate foramina. [Edin. Med. and Surg. Journ., Jan. 1828.) 

2. Hemiplegia. This term is used to denote paralysis of one side of the body, 
or at least of one upper and lower extremity. When the arm of one side and 
the leg of the other is affected, the term transverse paralysis was applied by 
Sauvages. Hemiplegia is the most frequent form of palsy, and has been more 
commonly observed on the left than on the right side. It is often limited ex- 
actly to one half of the body, the median line forming the boundary between the 
sound and affected side. With a view of explaining this, Bordeu and Bichat 
supposed that the two halves of the human body were endowed with a separate 
existence, and possessed a life peculiar to each. ' The regular distribution of the 
spinal nerves, however, offers the true explanation. Hemiplegia may come on 
suddenly without any previous indisposition, or it may be preceded by several 
of the premonitory symptoms before alluded to, as cephalalgia, twitchings of the 
muscles, more or less fever, &c. In the former case it often precedes an apo- 
plectic seizure, and on the otheY hand frequently follows that disease. Indeed, 
the morbid lesions in the brain, which produce apoplexy, most frequently occa- 
sion also hemiplegia, which becomes well-marked on the return of consciousness, 
and is more or less permanent. Sometimes hemiplegia comes on Gradually; local 
paralysis is perhaps first manifested in the toes, foot, leg, fingers Sr hand, which 
slowly extends until the lateral half of the body is affected! More frequently, 
however, it appears suddenly and unexpectedly, so that very often individuals 
enjoying perfect health, and performing their usual avocations, are struck with 
complete paralysis of one side of the body. Occasionally there are spasms in 
the affected side, from which circumstance the disease has been denominated by 
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Sauvages spasmodic, by other nosologists hysterical hemiplegia. It is generally 
only a modification of hysteria. In incomplete hemiplegia, the gait of the pa- , 
tient has in a remarkable degree the peculiar characters before described, and the 
arm of the affected side is usually drawn to the trunk, the fingers, arm, and fore- ^ 
arm being more or less rigid and in the state of flexion. Jniermiltent hemiplegia 
has been seen by Sauvages, Torti, Morgagni, CuUen, Larrey, EUiotson, and 
others. In general it is one of the anomalous forms of intermittent fever. 

3. Paraplegia has been differently defined by different writers, Hippocrates 
confounded it with apoplexy. Aretzeus understood by it partial paralysis; Boer- 
haave and Van Swieten, palsy of all parts of the body below the neck. Mr. 
Earle proposed, as a definition of paraplegia, " a paralytic affection of both sides 
of the body, whether that be partial or general, in opposition to hemiplegia, in 
which the affection is confined to one side." The majority of writers, however, 
have used this term to express paralysis of the inferior half of the body, or at 
least of the two lower extremities, in which sense we shall employ it. 

Paraplegia may commence in the same manner as other forms of palsy, but 
most frequently begins with weakness and numbness of the inferior extremities, 
sense of weight and slight pain in the feet, extending a greater or less distance 
up the legs. The patient has a tendency to trip on slight occasions, and com- 
plains of fatigue after little exertion. As the disease advances, the necessity for 
support increases, until at length the power of walking is lost. Sooner or later 
paralysis of the bladder and rectum supervenes, occasioning incontinence of the 
faeces and urine, though sometimes at first there is retention of the latter, which 
after a time is discharged involuntarily. In paraplegia, the urine is particularly 
liable to deposite calculous formations, as pointed out by Dupuytren, who observed 
catheters left in the bladders of paraplegics become quickly covered with calcu- 
lous incrustation. Sometimes the paraplegia is accompanied with cerebral symp- 
toms, as cephalalgia, vertigo, dimness of sight, diminution or complete loss of the 
special senses, &c.; in other cases there are evidences of spinal irritation or dis- 
ease, evinced by tenderness on pressing or percussing one or more of the verte- 
brae, pain on stooping, alteration of the form of the spine, projection of one or 
more of the vertebrae, &c. Not unfrequently there is much flatulency of the 
bowels. When this form of palsy is complete, there is perfect loss of sensibility 
and motion in the lower extremities, with paralysis of the bladder and rectum, so 
that the individual is obliged to remain in the horizontal posture; sloughs are par- 
ticularly liable to form on the sacrum, and the exhausting discharge which fol- 
lows generally accelerates the patient's death. Brachet of Lyons observed, that 
in these cases the uterus lost the power of contracting, and that it was always 
necessary to deliver paraplegic pregnant women with the forceps, a statement 
however denied by Andral, who has seen natural labour occur in a case of com- 
plete paraplegia. When paraplegia is not of very long standing, we find, as in 
hemiplegia, occasional spasms in the muscles of the lower limbs. Sometimes 
there is more or less permanent rigidity and contraction of the flexor muscles, so , 
that the extremities are bent; occasionally the extensors have been at the same / 
time similarly affected, and thus the limbs have been kept extended. Dr. Todd ' 
alludes to a case in which the extensor muscles were spasmodically contracted; 
there was no power of flexing the lower limbs, but if at the request of the patient (] 
they were placed in the state of flexion after the lapse of a short interval, they / 
were, by short and successive twitchings of the extensor muscles, gradually J 
brought back to the state of extension. (Cyc. of Pract. 'Med., art. Paralysis.) 
In old chronic cases the muscles become atrophied, and the joints rigid. 

4. Local paralysis implies loss of motion, and sensibility in some part of 
the body of small extent; and although frequently only the commencement of 
a more general affection, it is sometimes permanent: when thus limited it con- 
stitutes a modification of palsy. 

Paralysis of particular muscles generally arises from division of, or pressure 
OTi, the nerves, which are distributed to them. Thus dislocation of the head of 



116 PARALYSIS, {Local Paralysis.) 

the humerus pressing on the circumflex nerve produces palsy of the deltoid. 
The serratus magnus anticus muscle may be paralyzed by mjury of, or pressure 
on, the posterior thoracic nerve, as in cases recorded by Gendrm and by V elpeau. 
Unut. Chir. vol. i. p. 303.) Dr. Stokes has pointed out probable paralysis of 
the intercostal muscles and diaphragm, in connexion with hydro-thorax and dis- 
eased liver. {Dub. Journ., No. xxv.) The sterno-mastoid muscle also may be 
affected, giving rise to symptoms like those of wry neck. 

Strabismus is occasioned by palsy of one or more muscles of the eyeball. 
Palsy of the eyelids occasions two paralytic affections, ptosis and lagophthalmia; 
which are treated of at great length in works on ophthalmic surgery. In the 
former, the eyelids are partially or completely closed, in the latter they are kept 
permanently open. The muscles concerned in the act of deglutition are occa- 
sionally paralyzed, as in a case related by Mr. Hunter. {Trans, of Soc.for I lie 
Jmprov, of Med. KnowL, vol. i.) But it is a very rare affection, except m hys- 
teria, in Avhich disease dysphagia is occasionally observed. (See Hysteria.) 
Dupuytren has given a case in which an hydatid pressing on the ninth nerve 
caused paralysis and atrophy of one side of the tongue. {Legons Orales.) 

Aphonia may be caused in three ways; by paralysis of the muscles of the 
larynx, of those of the face, or of the tongue. When the muscles of the face are 
paralyzed, the individual can speak by supporting the cheeks with the hands. 
The power over the motion of the tongue may be lost for a time only, and 
afterwards suddenly return. Sometimes certain movements only are abolished 
or performed with difficulty, while in other respects the actions are natural. In 
incomplete paralysis of the tongue, when protruded from the mouth it is some- 
times straight, sometimes drawn towards the sound, in other cases towards the 
paralyzed side. Various explanations of the latter occurrence have been given. 
Lallemand ascribes it to the action of the genio-glossus muscle of the unaffected 
side drawing the base of the tongue forwards, and turning the apex towards the 
opposite side. Others attribute it to the stylo-glossus bringing the base towards 
its own side, and turning the apex towards the opposite, by a swivel kind of 
movement. Cruveilhier considers, that, when the tongue is thrust forward, it 
inclines towards that side on which there is the most feeble resistance. 

The above forms of partial paralysis rarely occur by themselves, and are more 
generally met with when one side of the body or face is affected. 

Paralysis of the face. This form of paralysis is the effect of pressure or in- 
jury of the portio dura and fifth pair of nerves. In perfect paralysis of the face, 
the loss of motion is produced by lesions of the portio dura and motor branch of 
the fifth, and loss of sensibility by lesions of the sensitive portions of the latter 
nerve. The symptoms vary according as one or other of these is more imme- 
diately affected. 

If the fifth nerve only is the seat of disease, in addition to more or less loss of 
sensibility of the parts which its branches are distributed, the motions of the jaw 
on the affected side are impaired. Mastication is impeded in consequence of 
palsy of those muscles which subject the morsel to the action of the teeth; and 
from the impaired grinding motion of the jaws, the individual can only chew on 
the sound side, while in performing this act the action of the masseter and tem- 
poral muscles of the affected side is more or less imperfect. There is still com- 
mand over the features, however, and no distortion of the countenance, or loss of 
expression. The jaw is in some cases a little depressed, but this almost disap- 
pears when the patient smiles or laughs. This form of paralysis may exist alone, 
but is usually combined with hemiplegia. The loss of sensibility is referable to 
a morbid condition of the ganglionic division of the fifth, and loss of mobility to 
the non-ganglionic portion. It is very rare that one is affected without the other, 
M. Serres has recorded a case where the gasserian ganglion only was diseased, 
occasioning loss of general sensibility on one side of the face, without impair- 
ment of mobility, {.firch. Gen. de Med., tom. v. p. 629.) 

When the portio dura is affected, the general sensibility remains intact, while 
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the muscles of the face to which its branches are distributed are paralyzed. The 
aspect of the face differs according as the muscles are in a state of repose or 
activity. In the former case, all expression is lost in the paralyzed part; the two 
sides of the face are not symmetrical, and when viewed by themselves, apparently 
belong to different individuals. The features generally are dragged towards the 
sound side; the labial commissure of the paralyzed part is drawn rather down- 
wards, and is brought nearer the median line; the mouth is oblique, and its cen- 
tre does not correspond to the axis of the body. The paralyzed half of the face 
is a little more prominent than the sound one, which is wrinkled, contracted, and 
concealed behind the other, when viewed in profile. The paralyzed side also 
appears broader than the sound one, while the eyelids are opened wide, and the 
eye appears more voluminous than its fellow. When, on the other hand, the 
individual speaks, laughs, cries, sneezes, or coughs, the deformity of the counte- 
nance is much increased, the mouth and features remaining perfectly motionless 
on the paralyzed side, while on the other they appear thrown into inordinate 
action. The muscles moving the jaws, however, which are supplied by the mo- 
tor portion of the fifth, are still obedient to volitian; mastication is readily per- 
formed, and the patient can hold solid bodies between the teeth. The cheek on 
the affected side is flaccid, it swells at the moment of expiration, and especially 
when the patient wishes to blow or pronounce a word with emphasis. The lips 
are paralyzed, and the saliva and aliments sometimes escape from the mouth on 
the palsied side. The pronunciation of the vowels, as the o for example, which 
requires the intervention of the lips, is imperfect. The labial consonants, as b 
and p, are very imperfectly articulated. Lastly, the patient has difiiculty in spit- 
ting out his saliva, or directing it to any given point at a distance from his mouth. 
Occasionally the patient is enabled to articulate with tolerable freedom, by sup- 
porting the paralyzed cheek with his hand. Lagophthalmia is frequently ob- 
served in this variety of palsy, exposing the eye to constant irritation, and often 
producing ophthalmia. When the disease is of long standing the affected mus- 
cles are often wasted, giving a peculiar expression to the countenance, which an 
experienced eye readily recognises. 

It is rare that the lesions are confined to the fifth or seventh pair of nerves; in 
general, the symptoms characterizing disease of the one and the other are con- 
joined, although both nerves are seldom equally affected. It usually happens 
that the affection appears first in the one and then in the other, and that when the 
muscles on which the nerves of the first ramify are completely paralyzed, the 
muscles supplied by the second are partially affected. In these cases also the 
paralysis is often accompanied with neuralgia of a very distressing and acute 
description. We have lately seen a case of paralysis of the left side of the face, 
in which the eyebrows, chin, and all the parts furnished by the first and third 
branches of the fifth nerve, were completely paralyzed and perfectly insensible, 
while the cheek, left ala of the nose, and parts supplied by the second branch, 
were extremely painful, and the slightest touch caused intense agony. 

Paralysis of a limb, or of particular muscles of a limb, is not uncommon, 
arising from causes affecting the nerves by which it is supplied. Dr. Healy has 
described it appearing suddenly in the hand and fore-arm, during sleep, which he 
attributes to the head resting on the arm, and compressing the nerves. [Dvb. 
Hasp. Rep.) Dr. Darwall has seen paralysis of the deltoid muscles attached to 
the scapula aiid humerus follow the lifting of heavy weights. It often extends 
to the whole extremity, and apparently arises from the nerves being injured by 
the exertion and straining employed. Sometimes the extensors, in other instances 
the flexors only, are affected. Occasionally, as noticed by Sir C. Bell, there is only 
paralysis of the fingers, so that the power of writing is either lost, or the letters 
are written zigzag. In the same way, by injuries or diseases of the different 
nervous branches, the muscles, or sets of muscles they supply in either of the 
extremities may become paralyzed. In general, however, when palsy occurs in 
.the hands or feet, it is the precursor of mere general paralysis. 
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5. Paralysis of sensibility, i)Oth special and general, may occur, the muscular 
motion being perfect or only impaired. 

Amaurosis. The disease is termed amaurosis (from cc/^xvpe?, obscure,) when 
the retina loses its sensibility to the rays of light. We must refer to Amaurosis 
and to works on ophthalmic surgery for a description of this affection, as our Umits 
preclude us from treating so important a subject in this place. 

Cophosis (from %(w4>o?, deaf,) is used to express deafness, or insensibility to the 
impressions of sounds. It may be caused by compression or structural disease of 
the auditory nerve; obliteration or obstruction of the canals and passages of the 
auditory, apparatus, &c. 

Anosmia (from «. privative, and a o-jm.;;, smell,) or insensibility to odours, is some- 
times congenital. Cases of this kind have been met with by Good, Todd, Pres- 
sat [These, 1837,) and others. When it is the result of disease, it is occasioned 
by pressure on, or organic alterations of, the brain, involving the olfactory ner%'^es 
and ethmoid bone. More commonly it follows alterations in the Schneiderian 
membrane, of an inflammatory or congestive nature, as in cory^za. 

Ageustia (from « privative, and yivrroi, taste,) or loss of taste, is occasioned 
by insensibility of the nerve or nerves, which have been termed gustatory; but 
what those nervous branches so endowed really are, is a point still disputed by 
physiologists. Chewing tobacco or other narcotics, smoking, a thick fur on the 
tongue, as in the various forms of acute as Avell as chronic diseases, may more or 
less impede or destroy the taste. 

Ansesthesia (from a privative, and cii7-6i]<rii, sensibility.) In perfect paralysis 
there is loss of general sensibility, or that of touch, as well as loss of motion. 
But when the sensibility is lost or diminished, while motion remains perfect or 
nearly so, the affection is denominated anaesthesia. This may be complete or 
incomplete, general or partial. Good, Yellowly, Earle, Bell, Andral, Ollivier, 
and others, have recorded cases of complete anaesthesia. In these instances the 
part affected is insensible to the most powerful stimuli, or to the most severe in- 
juries. Phlegmonous abscesses, the formation of blisters from the application of j 
heat, wounds of different kinds, fractures, &c., have occurred without causing the 
slightest pain. Mr. Liston removed the metatarsal bone of the little toe from a 
gentleman who did not experience the slightest pain during the operation; sensi- 
bility was nearly if not altogether lost, while that of motion was so entire as to 
enable him to use his hands in carving his food, in writing, holding the reins on 
horseback, &c. (Med. and Surg. Journ., vol. xxxi. p. 292.) A similar case is 
related by Mr. Reid. {Idem, April, 1829.) Such cases, however, are very rare. 
A singular case is recorded {Med. C/iir. Trans., vol. ii. p. 217,) in which the' 
left side of the head was insensible, \yhile the sensibility- of the right was perfect;! 
in the left side of the body, and in the left extremities, also, the sensibility was^ 
diminished. The right side was quite insensible to touch, but the impressions ofl 
heat and cold produced sensations directly opposite to those experienced in health.! 
Instances are recorded in which, although the anaesthesia was general, a small] 
spot on the surface retained its sensibility. In a case related by Ollivier, this! 
spot was situated on the hip, and in another, by Andral, on the cheek. In gene-J 
ral, however, the disorder is partial. Andral has observed the loss of sensibility] 
confined to five or six round spots on the surface, of the size of a crown-piece, 
the surrounding skin being perfectly natural. {Clin. Med.) It may also be li- 
mited to different parts of the face, to a limb, one side of the body, &c. Muscular] 
niotions, under such circumstances, can apparently only be performed by the in- 
dividual fixing all the attention he can command on the performance of the re- 
quired muscular effort. In Dr. Yellowly's case the patient could hold objects sol 
long as her eyes were directed to them; but the moment her attention was other-| 
wise directed, they fell from her grasp. When the face is so affected with anaes-j 
thesia, that a portion of the lips only is involved, the individual on drinkin^ from] 
any vessel invariably feels as if the margin was broken. It has been observed,] 
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that the mucous membranes continuous with the common integuments affected, 
not unfrequently lose more or less of the general or special sensibility, with which 
they are in their healthy state endowed. Hence the conjunctiva becomes insen- 
sible and inflamed, the inflammation in some cases being so severe as to destroy 
vision, from the apphcation of irritating bodies of which the patient is unconscious. 
The Schneiderian membrane is sometimes similarly affected, and the sense of 
smell destroyed. Occasionally there is deafness, and in many cases loss of taste 
results from the want of general sensibility in the mouth. In the same manner 
when anaesthesia attacks the abdomen and lower extremities, the introduction of a 
catheter into the urethra causes no pain, and the urine flows from the bladder, 
and faeces from the rectum, without the consciousness of the individual. 

Anaesthesia may come on suddenly or gradually. In the latter case there is 
sometimes a sensation, as if fine sand were interposed between the skin and the 
object touched, or as if the former were covered with woollen or other kinds of 
stuff, or it sometimes commences with pricking or formication. In either case 
the insensibiUty may remain stationary for an uncertain period, and then disap- 
pear, or gradually increase, until complete anassthesia is produced. 

The duration of this affection is variable. It may continue for a short period 
only, or for several years: in the former case it may return unexpectedly. M. 
Guest has given an account of the disease as it appeared epidemically in Paris, 
in the summer and autumn of 1828. [Arch. Gen. de Med., October, 1828.) 

6. Paralysis of motion generally accompanies loss of sensibility, but may 
occur without the sensibdity being at all impaired. We are not aware of any 
recorded case, however, in which the voluntary motion was completely abolished, 
while the sensibility in the motionless part was perfect. Dr. Ley has described 
the case of a young woman, who after delivery became affected with loss of 
motion on one side of the body, and loss of sensibility on the other. She 
would hold the child to one breast as long as she looked at it, but on the atten- 
tion being abstracted, there was danger of her dropping the infant. On this side 
she could not feel the application of the child's mouth to the nipple, though she 
could see it sucking; on the other side feeling was intense, but she was unable 
to hold the child to the breast. A somewhat similar case is given by Dr. Bright. 
[Case 271.) Not unfrequently paralysis of motion alone is a sequel of perfect 
paralysis, the sensibility gradually returns, having the power of motion more or 
less affected. 

The accession of paralysis of motion may be sudden or gradual. Sometimes 
a certain degree of rigidity is present in the paralyzed part, and the limbs are 
somewhat flexed; in other cases they are perfecdy flaccid and powerless. Loss 
of motion is occasionally preceded by spasms and pain, more or less violent and 
severe; and not unfrequently the sensibility is morbidly increased. Mr. Travers 
relates the case of a man who, after an injury of the back by a fall, felt the most 
agonizing pain in the lower extremities from the slightest touch: to use his own 
words, " when any one even walks by his bed-side, it is just as if a number of 
razors were cutting him down to the bone." {A further Inquiry into Constitu- 
tional Irritation, pp. 358, 359.) Dr. Abercrombie also relates a case in which, 
conjoined with loss of motion in the arm, the sensibility was so increased, that 
the least breath of cold air brought on convulsions. The sensibility of the part 
also may be more or less perverted, giving rise to sensations of pricking, ting- 
ling, or formication; hot bodies may be mistaken for cold, or cold bodies for 
hot. 

7. A peculiar form of paralysis occurs in the alienated, which has been de- 
scribed with great care by Calmed {De la Paralysie consideree chez les Alienes,) 
and also by Dr. Prichard {Treatise on Insanity.) It may precede insanity, a 
circumstance, however, which is very rare, or take place at the same time, which 
is not common, or, as is generally the case, it may appear at a longer or shorter 
interval after alienation has been established. It is a kind of creeping palsy, but 
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presents the peculiarity of appearing first in tlie tongue.* The whole course of 
the affection has been divided into three stages. In the first the movements of 
the tongue are embarrassed, and this increases until the pronunciation of vi^ords, 
which is at first difficult and performed with effort, becomes impossible. In the 
second stage the paralysis extends to the extremities, most commonly the infe- 
rior commencing by a degree of weakness, dragging of one limb, &c., and 
gradually increases in intensity, and at the same time extends to the superior 
extremities and other parts of the body. In some the paralysis is permanent, 
but in others motion has been known to return under the influence of passion, or 
strong mental emotions. When all power of locomotion has ceased, the third 
stage is established, and the disease then gradually affects the functions of organic 
life. The bladder and sphincter ani are paralyzed, and if the affection is not 
complicated with other organic lesions, which may terminate life, the individual 
dies from general exhaustion, palsy of the muscles of deglutition, or those of 
respiration, producing asphyxia. The sensibility is very shghily affected in this 
form of paralysis. 

The paralysis of the alienated now described is very common in Paris, and 
has been observed more so at Charenton, where patients in an elevated class of 
society are treated, than at the Bicetre, which is an institution for the poor. It 
is most frequent between the ages of thirty-two and fifty, being rare before and 
after that period. It is seldom that an insane person with paralysis lives more 
than four or five years; but Calmeil says, that "such individuals have the 
chance of existing for thirteen years." 

8. Paralysis from metallic poisons presents peculiarities that require notice. 

Mercurial pahy. This form of paralysis is liable to attack artificers in quick- 
silver, gilders of toys, buttons, glass-platers, barometer-makers, &c. It generally 
comes on gradually, although in some cases its appearance is sudden. The arms 
are the parts generally first affected, and the individual has less control over them 
than usual. Sometimes he experiences a sense of weakness; occasionally slight 
convulsive twitchings, followed by a continued state of tremor, which gradually 
extends to the legs, and, in some cases, to the whole body. All muscular move- 
ment is now so impaired, that any kind of combined motion is imperfectly per- 
formed. Thus articulation, mastication, and locomotion, are performed with 
difficulty, and the use of the hands is almost entirely lost. Occasionally the 
muscular movements are so violent as to resemble convulsions. In some cases 
the patient suffers from abdominal pains; the whole body has a brown tint, the 
skin is dry; there is restlessness and delirium, with more or less derangement of 
the general health. There is no disorder of the respiration, impaired digestion, 
or colic; and, except in chronic cases, no wasting. Mental emotions and eff'orts 
to control the muscles almost invariably increase the inability and tremors. 

Lead palsy. Plumbers, glaziers, painters in oil and water-colours, type- 
founders, colour-grinders, and workers in the diflferent preparations of this metal 
necessary for manufactures and the arts, are liable to be affected with palsy. It 
usually accompanies or follows colica pictonum, but may exist independently of 
that affection. It has been rarely observed in the inferior extremities, the hands 
being generally affected, though the palsy sometimes extends to the fore-arm. 
Lead palsy commences by a feeling of weakness in the fingers, which soon ex- 
tends to the wrists, beyond which it seldom passes, although there is often pain 
in the shoulders, arms, and fore-arms; which resemble rheumatism. The wrist, 
according to Dr. Pemberton, is remarkably flaccid and loose. The patient can- 
not gra^p any thing with firmness, and, as the disease advances, he cannot use 
the hands. The fingers are bent, and cannot be extended voluntarily; there is no 
rigidity, however, as they can readily be straightened by force, and assume their 

* Sometimes in the lower extremities ; but ut first it requires a good deal of experience to 
detect it. G. 
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natural position when the arms hang down.* In general there is little diminution 
of sensibility in the skin. Christison and Bright have noticed the occasional 
wasting of the paralyzed parts. 

Paralysis from arsenic, given in poisonous doses, has been observed by De 
Haen, Murray, Falconer, Christison, and others. It generally occurs in the ex- 
tremities, and may be complete or incomplete. Dr. Christison observes, " on 
the whole, local palsy appears to be the most frequent of the secondary effects of 
arsenic." (Treatise on Poisons, 3d edit. p. 184.) 

9. Paralysis agitans. A peculiar form of palsy, termed paralysis agitans^ 
has been minutely described by Mr. Parkinson. Its approach is very gradual, 
and characterized by weakness and trembling, which usually commences in the 
hands and arms, but occasionally in the head, and by slow degrees extends over 
the whole body. At length the trembling becomes incessant, and when the pa- 
tient attempts to advance, "he is thrown on the toes and fore part of the feet, and 
impelled unwillingly to adopt a running pace, being in danger of falling on his 
face at every step." When the disease is advanced, the shaking continues during 
sleep; the patient cannot carry food to the mouth; there is constipation; mastica- 
tion and deglutition are performed with difficulty; the agitation at length becomes 
so violent as to prevent sleep; the body is bent forward, and the chin bent upon 
the sternum; articulation is impaired or entirely lost; the urine and faeces pass in- 
voluntarily; and " coma, with slight delirium, closes the scene." [Parkinson on 
the Shaking Palsy.) This affection, which is rare, is distinguished from mercu- 
rial palsy, delirium tremens, chorea, and nervous tremor, by the agitation conti- 
nuing when the limb is supported, and the peculiar gait of the patient — a symp- 
tom which has been thought by some, pathognomonic. 

Causes. Paralysis is more common in men than in women, and less frequent 
in youth than in infancy and adult age. It is one of the most frequent disorders 
of old persons. It is much oftener observed in persons of a feeble constitution, 
and in those who lead a sedantary life; while those of the sanguinous and nervous 
temperaments are said to be more predisposed to the affection than others. Par- 
ticular trades favour the production of certain forms of paralysis; thus, as we have 
noticed, the disease occasionally occurs in house-painters, plumbers, workers in 
the different preparations of lead, glaziers of earthenware, miners, ornamental 
and water-colour painters, looking-glass and barometer-makers, &c. From the 
appendix attached to Dr. Cook's work, palsy appears to be rare among soldiers. 
Mental labour and luxurious habits of living also predispose to paralysis, much 
more than a sober and active life, or one requiring much exercise in the open air. 

The exciting causes may be divided into, 1. Those which affect the brain or 
spinal cord; and, 2. Those which influence the nerves in their course, or at their 
extremities, 

1 . The causes which more particularly influence the brain and spinal cord are 
those which produce pressure on, or destruction of, the nervous matter. Hence 
blows, falls, fractures, or other injuries affecting the skull and vertebral column, 
occasioning either concussion or depression of bone; osseous, fibrous, encepha- 
loid, hydatid, tuberculous, or other tumours pressing on the nervous mass, or dis- 
organizing its substance; alterations of the bones and ligaments of the spine by 
caries, scrofula, or rachitis; atrophy, or agenesia, of the nervous centres; inflam- 
mation of the brain, and its consequences, as suppuration, softening, induration, 
&c., and indeed every kind of lesion to which the brain and spinal cord are liable, 
are exciting causes of paralysis. Any circumstance producing congestion, whe- 
ther arterial or venous, may induce paralysis, — as the various mental emotions, 
joy, anger, grief, terror, anxiety, <fec., exposure to cold or heat, sudden changes 
in the temperature of the weather, intemperance, fatiguing occupations and 

* The peculiarity of this form is that the exter)sors are much more affected than the flexor 
muscles. The latter remain strong for a long; time after the patient is completely unable to 
straighten the hand. G. 
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strained positions, constipation and affections of the bowels, metastasis of gout or 
rheumatism, diseases of the heart, sudden disappearance of the eruptive fevers, 
suppression of the lochia or menstrual discharge, cicatrization of old ulcers, sud- 
den check to the perspiration or accustomed discharges, as the haemorrhoidal, 
epistaxis, dec, excessive venereal indulgences, &c. Paralysis has also been 
known to follow tying the carotid artery. 

2. The causes which act especially on the nerves are, inflammation and thick- 
ening of the different membranes at the point where they leave the cranium, or 
vertebral canal; disease of their investing neurilemma, or of the nerves them- 
selves: various tumours situated in their course, in which they may be involved 
as aneurisms, osseous, fibrous, encysted, and other kinds of morbid growths' 
abscesses, effusions of blood, contusions, &c.; fractures or spiculae of bone, or 
luxations producing pressure on one or more of the nerves; various kinds of 
wounds or incisions by which they are divided; ligatures thrown round them in 
tying an artery, «fec. Paralysis may result from exposure of a part of the sur- 
face to a piercing wind, or to cold, from the influence of this agent on the extre- 
mities of the nerves of the part. 

Some causes act in an obscure manner; thus the influence of metalic poisons 
as lead, mercury, and arsenic, in producing palsy, has not been explained. Para- 
lysis has followed the inhalation of certain fumes. Stoll says he has seen hemi- 
plegia produced by the fumes of charcoal, {Rat. Med. p. 7,) and Bosquillon by 
the vapours of quicklime and mephitic air. 

Analomical characters. Every kind of alteration to which the nervous sys- 
tem is liable, has at different times been found on the dissection of persons who 
have died paralytic. On the other hand, many cases, both of local and general 
paralysis, have been examined after death, without any morbid lesion whatever 
havmg been discovered. To enter into the morbid anatomy of paralysis, how- 
ever, is only to repeat what has been stated, when describing the diseases of 
which It is symptomatic. Thus the membranes and substance of the brain have 
been found more or less vascular, presenting traces of acute or chronic inflam- 
niation, or extravasations of blood, effusion of serum, softening, induration, 
abscesses, ulcerations, different kinds of tumours, apoplectic cysts, &c. (See In- 
flammation OF THE Brain, Apoplexy, &c.) It has been observed also to foUow 
an imperfect development, or " agenesia," of the nervous centres, and wasting or 
athrophy of the same parts. We have often seen the corpora striata athrophied 
m old persons, in whom no other morbid alterations could be discovered, and are 
inclined to think that this is a more common lesion in old paralytics than is sent- 
rally supposed. In a case of hemiplegia, mentioned by .Air. O'HaUoran, a consi- 
derable quantitv of the right hemisphere had sloughed out, producing a - friffht- 
ful cavern {Injuries of the Head.) The membranes and substance of the 
7.p!iX i'''\r'''' ^""""^ to present all the appearances described under Epi- 
LEPSY, Spinal Meningitis, Myelitis, Hydrorachis, and Spinal Apoplexy 
Caries o the vertebr^, as described by Pott, is someUmes foundt and more o 
less displacement of the bones, from relaxation of the ligaments. 

orTblet"coIour ThPv b "^'T'^'f ""T' '' ^''' "^J^'^^^' ^^^ of a deep-red 
and Cazrv,X 1 .^^ ^''" ^^V,"^ occasionally enlarged by Pinel, Rostan, 

^anized brsifnmir. il^ T''- ^'"""'f^' "'^'^P'""'^- They have also been disor! 
lomethnes t leCrvn « f 'V'^' T^ ^^'^^P^'^^^tion with various morbid growths. 
Speared leavrXT"'./''/,,^^^ T^'T"^^ ^"^ in a few cases has totaUy 
cSirmore o iS. n '' 1 ^"'^' '^^^ '^'^'^' "^^^ be thickened, 

X4fonToccas or.lvT'n'' 'l '''fi "'"' '' ''''^'''''' ^ knowledge of the 
aueiduuiih occasionally discovered m the nerves is nnK- fr. u« i. • jt j 

ing individually the numerous cases recorded by dffe'em luthoi^ f "1 ^^' ''"t 

we must refer especially to those of Bell, Abe^rcrombt S a\r; d mher's" 

Changes of structures in other parts of the body ha^^ Wn ?. aT\ ^. 

alterations are for the most part accidental. Inflammation .nd H. i"^? ^"^'"? 

membranes of the brain an!i spmal cord, which arn^uXutt'^ 'ea^aS: 
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of explaining numerous cases of paralysis. Changes in the blood-vesseis also 
have been thought capable of producing local paralysis, as in cases related by 
Abercrombie, Rostan, Storey, Graves, Stokes, and others. In these there was 
more or less disease of the vessels leading to the part, ossification of their coats 
and obstruction of their calibre from coagula of blood. Andral mentions the case 
of a child who was subject to momentary paralysis of the voluntary muscles, in 
whom the superior longitudinal sinus was transformed into a hard cord, and the 
veins entering into it filled with coagulated blood. The muscles of paralyzed 
limbs have sometimes been found degenerated into fat, especially in scorbutic 
individuals. 

Nature. If some parts of the nervous system be the origin of nervous power, 
while others serve to conduct it, paralysis may be induced by any circumstances 
which diminish or prevent its evolution or transmission. Disease in the gray 
matter of the spinal cord may destroy the first, and injury of the medullary mat- 
ter, or nerves, the second property; and the extent of the paralysis will be greater 
or less, according as the morbid lesion involves the origin of a greater or less 
number of nerves, or, what amounts to the same thing, cuts off their intercourse 
with the brain. Hence congestion, inflammation and its results, or the different 
kinds of morbid growths, may occasion paralysis by pressing upon the nervous 
mass, so as to prevent the exercise of its proper functions; or the same result 
may be produced by degeneration and destruction of the nervous tissue, cutting 
oflTits communication with the brain, the source of volition. Under the head of 
Apoplexy we have explained how pressure or disorganization, when they occur 
in the brain and cranial portion of the spinal cord, may cause paralysis; and, 
when speaking of spinal irritation, we have alluded to the influence of congestion 
on the vertebral portion, in which also morbid growths, and other changes of 
structure will necessarily interfere with its functions. In order, however, to 
understand the pathology of paralysis, it will be necessary to give an outline of 
the different laws by which the cranial and vertebral portions of the cord appear 
to be governed. 

It has long been a matter of observation, that disease on one side of the brain 
causes paralysis on the opposite side of the body' — an efl'ect which modern patho- 
logists attribute to the decussation of fibres in the ynedulla oblongata. For a 
long time, however, this decussation was supposed to be confined to the anterior 
columns only; but although in this way the crossed paralysis of motion might be 
explained, it did not account for paralysis of sensibility following the same law: 
but Sir C. Bell has lately shown that the middle columns decussate as well as 
the anterior, which fully accounts for the crossed action of both. [On the Ner- 
vous System, 3d edit. p. 211, et seq.) It has been moreover objected, 1. that 
lesions of the cerebellum also produce a crossed effect, although this portion of 
the nervous system is situated above the point of decussation; and, 2. that para- 
lysis of the face follows the same law, and arises from morbid changes of the 
opposite side of the brain, although the nerves distributed to it also arise above 
the decussation. In reply to the first objection it may be remarked, that the dissec- 
tions of Mr. Solly have demonstrated numerous fibres running between the spinal 
cord, below the corpus olivare and the cerebellum, which, he has no doubt, actually 
decussate with their fellows of the opposite side, forming in fact part of the appara- 
tus of decussation, though he has not yet positively ascertained that fact. [On the 
Human Brain, p. 155.) This discovery at least establishes a direct communi- 
cation between the cerebellum and the spinal cord in the immediate neighbour- 
hood of the decussation, and is an answer to the first objection. With reference 
to the second, Sir C, Bell has also shown that the fifth pair of nerves arise below 
the decussation; and Mr. Solly has traced one of the origins of the portio dura 
from the fibres he has described, which run between the spinal cord and cerebel- 
lum: thus the sensitive and motor branches of the face ought to follow the same 
law as the other spinal nerves, which is consonent with what actually takes 
place. These dissections are in accordance with numerous pathological obser- 
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vations on record, and appear to us capable of explaining the obscurity with which 
this subject has been hitherto enveloped. 

Cases have been recorded, however, in which paralysis has occurred on the 
same side as the lesions of the brain. Mr. Hilton, in a paper read before the 
Royal Society, 1837-8, has lately shown a disposition of fibres in the decussa- 
tion, which he thinks explains this exception to the general law. But there are 
strong reasons for doubting whether disease in the brain ever causes a direct in- 
fluence. Of the many thousand cases of cerebral haemorrhage, softening, tumours, 
&c., Avhich have occurred, we are only acquainted with twenty-one, in which 
paralysis is said to have resulted from disease in the same side of the brain; and 
on analysis, of these more than half are impei-fect and doubtful, and should con- 
sequently be rejected. As instances, therefore, of this occurrence are so few, 
may we not consider that the paralysis even in them was produced in the usual 
manner, and that the morbid lesion had no reference to the complaint? Nume- 
rous instances have occurred, of abscesses, softening, and other morbid changes 
having been found after death, but in which there was no paralysis during life; 
and a still greater number are on record, in which there was well-marked para- 
lysis during life, but no appreciable change in the structures after death. It is 
by no means improbable, therefore, as paralysis may be induced without leaving 
any traces, that in these few cases it was caused by unknown changes in the 
opposite hemisphere of the brain; and, as is sometimes the case, that the lesion 
found in the hemisphere of the paralyzed side had produced no effect. Such, we 
think, is the most probable explanation of these exceptional cases, although the 
question does not admit of a positive solution. 

In the vertebral portion of the spinal cord, lesions produce not a crossed, but a 
direct, influence, and it may be stated as a general rule, that, whenever structural 
disorganization, or morbid conditions, interrupt its functions, all the parts fur- 
nished by nerves arising beneath the lesion, are afiected. Hence the paralysis 
will be more general, the nearer the lesion of the cord is to the brain. But it 
sometimes happens, that in the former, as in the latter portion of the nervous 
system, disease gradually proceeds to a considerable extent, causing more or less 
disorganization, while such fibres as may remain unaffected, appear sufficient to 
carry on the necessary functions. Some cases have been recorded, however, in 
Afrhich the individuals have had voluntary movements of the lower extremities up 
to the moment of their death, and yet, on examination, the spinal cord has been 
found entirely destroyed. Every one accustomed to pathological examinations, 
must receive with distrust accounts of such observations, knowing how soon this 
portion of the nervous system may in certain cases become softened after death, 
and the injuries it is likely to receive in opening the vertebral canal, particularly 
in France, where the hammer is used to a most unwarrantable extent. A strict 
analysis of these cases will show, that there is no absolute proof that the cord 
was entirely destroyed during life. 

In the celebrated case of Desault [Journ. de Chir. de Desaxilt, tom. iv. p, 
437,) the appearance of the parts is not described: it is merely stated, "the 
spinal marrow was totally divided;" and the movements which took place are 
thus narrated:—" He was in a continual agitation, and moved the pelvis and infe- 
rior extremities even to the last." In alfthis there is nothing decided. May 
not the movements have been excito-motorv? Was the altered structure well- 
observed? The case of M. RuUier {Journ. de Physiol., 1823) has been also 
frequentiy alluded to in connexion with this question. It was that of a gentle- 
man who had complete and perfect paralysis of the arms, without loss of sensi- 
bility and motion in the inferior extremities; he remained in this state six years 
and died of pectoral complaints. Dr. Abercrombie alluding to the case states' 
that a portion of the cord, six inches in length, occupying two-thirds of the cer- 
vical portion and part of the dorsal, was entirely diilluent; so that before the 
membranes were opened, it moved upwards and downwards like a fluid The 
posterior roots of the nerves of this portion presened their nervous matter to 
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their junction to the membranes of the cord; but in the anterior roots it was de- 
stroyed, and they were reduced to an empty neurilemma. {Abercrombie, p. 350, 
3d edit.) This writer mentions that the anterior cohimns were completely de- 
stroyed, and others in alluding to the case have thought a portion of the cord 
was entirely disorganized. The case itself is headed, Disappearance (Dispari- 
tion) of the Nervous Substance of the Spinal Marrow in the Superior Third of 
the Dorsal. Portion [Ollivier, 3d edit, vol. ii. p. 368,) and yet, in the details of 
the dissection it is stated, " On voyait a peine, vers la partie anterieure de cette 
portion alteree, les cordons medullaires en rapport avec les racines correspon- 
dantes des nerfs spinaux;" and again, " Cette alteration etait beaucoup moins 
sensible lorsqu'on regardait la molle par sa face anterieure," Sic. From this it 
would appear that certain continuous fibres still existed in the anterior columns, 
although they were seen with difficulty, but that tliere could be no doubt many 
existed in the posterior. The persistence of voluntary motion and sensibility in 
the inferior extremities under such circumstances, Avhen the disease too was 
chronic, is in no way surprising. 

Instances have also been recorded, in which balls have traversed the vertebral 
column; or swords have been thrust into the neck, which are said to have en- 
tirely cut across the spinal cord; or, as asserted by Velpeau, that the vertebrae 
have been found in a state of caries, without being followed by paralysis. We 
cannot here enter into the analysis of these cases, but those who choose to do 
so will readily come to the conclusion, that no positive proof exists that the cord 
was wholly destroyed during life. On the other hand, without throwing any 
doubts on the accuracy of the observations which have been made, may we not 
consider that the complete destruction which has been described, is in some de- 
gree a post mortem appearance caused by partial softening of the cord, mixing, 
after death, perhaps, with the serous fluid always present? Is it not probable 
that the necessary violence in opening the vertebral canal may have broken 
across the fibres, which during life were entire ? Again, may not the move- 
ments described in many cases have been excito-motory? At all events we con- 
sider that, in the present state of science, such views are much more rational 
than to suppose that the influence of volition can leap over four or five inches of 
disorganized spinal cord in order to reach the inferior extremities, or that im- 
pressions made on the latter can be communicated to the brain by other channels 
than the nervous system. 

Diagnosis. Paralysis cannot readily be confounded with any other disease. 
It may, however, be complicated with insanity, or with the febrile, scrofulous, 
scorbutic, rheumatic and other diseased states of the system. 

The diagnosis of the lesion causing the paralysis is often obscure, and in many 
cases impossible. The most experienced physicians have occasionally com- 
mitted the greatest errors, in attributing before death the affection to lesion of 
some particular part of the brain or spinal cord. In the case of an old woman 
who had hemiplegia of the right side, after momentary loss of consciousness, 
and who was found in the street unable to rise, we heard one of the most dis- 
tinguished and experienced physicians for the treatment of cerebral disorders in 
Paris, publicly diagnose, " softening or extravasation of blood in the neighbour- 
hood of the left ventricle, or haemorrhage into the arachnoid cavity on the left 
side." On opening the cranium after death, neither of the three morbid conditions^ 
he had predicted was found, but a number of circumscribed, shallow softenings con- 
fined to the gray matter, distributed over the whole periphery of the brain, vary- 
ing in size from a pea to a sixpence. This undoubtedly is a rare case, but illus- 
trates the difficulties which attend the diagnosis, and we are of opinion that there 
is no physician who has had much experience in paralytic cases, that has not 
met with similar instances. At the same time, by a careful observation of the 
symptoms with a knowledge of the history of the case, we are enabled in most 
instances to indicate with tolerable certainty the morbid lesion that exists. 

The symptoms which more particularly indicate the situation of the morbid 
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lesions are fully detailed in the articles, Inflammation of the Brain, Apoplexy, 
Myelitis, Spinal Irritation, &c. It must be remembered, however, that the 
cranial portion of the cord may not only be affected directly by destruction or 
effusion of blood, but indirectly by congestion, haemorrhage or other morbid 
alterations occurring in the substance of the hemispheres. Hence general para- 
lysis may depend upon some cerebral lesion producing pressure upon the cranial 
portion of the cord, in the same manner as when that or the cervical portion of 
the spinal marrow is directly affected. The former two may be distinguished 
by the presence of cerebral symptoms, such as headach and vertigo, derange- 
ment of the special senses, &c.; and the latter by the absence of these symptoms, 
pain in the neck, spinal tenderness, S&c. 

Hemiplegia almost always depends, as has been already remarked, on some 
lesion in the opposite hemisphere of the brain to the side affected; sometimes, 
however, it is produced by alterations of one side of the spinal cord. The former 
may be diagnosticated by the cerebral symptoms above alluded to, especially 
those mentioned under the fourth form of apoplexy, and the latter by those 
characterizing spinal disease. 

Paraplegia in general depends upon affections of the spinal cord, but as shown 
by Dr. Baillie and others, may arise from changes within the cranium. These 
latter may be known by vertigo, cephalalgia, diminution or loss in the special 
senses, and such symptoms as we have described under the heads of congestive 
and organic cephalalgia. Mr. Earle has pointed out the means of distinguishing 
paraplegia depending on caries of the vertebrae, from that caused bv debihty in 
the muscles of the back, inducing slight curvature. In the former the curve is 
angular; in the latter round, in the shape of a half-hoop. "If a person with 
such an incurvated state of the spine be placed on a horizontal plane, the back 
will immediately and spontaneously be restored to its proper form, without 
causing any pain or distressing symptoms, which -would certainly be produced 
by any attempt at any extension of a diseased spine." [Med. Chir. Trans., 
vol. xiii. p. 52.) This is important, as curvature with paralysis is not unfre- 
quently seen in weak children, and has often been mistaken for diseased spine. 

In local paralysis depending upon lesion of the "nerves, those symptoms which 
characterize cerebral or spinal disease are absent: there Avill seldom be difficulty 
in detecting the part injured, if tumours, wounds, fractures, <fec. exist. The 
previous occupation of the patient Avill indicate the paralysis arising from metallic 
poisons. 

In order to distinguish partial paralysis of the face, arising from affections of 
the portio dura, or branches of the fifth pair, we refer to what has already been 
said concerning these forms of local palsy. When the ganglionic portion of the 
latter nerve is the seat of disease, disorganization of the eve has been observed 
to take place, as in cases recorded by Alison, Stanley, and Serres. Care also must 
be taken not to attribute paralysis of the face depending- upon disease in the 
portio dura, to changes occurring within the cranium, although ccphalakia, and 
a greater or less number of cerebral symptoms, may be complicated with it. 

Another important point in the diagnosis is to" determine the nature of the 
morbid lesion. In the present state of pathological knowledge, we have no 
diagnostic symptoms which indicate an invariable connexion between the para- 
lysis and morbid lesion on which it depends. In many cases, however, extra- 
vasation of blood is to be distinguished by the suddenness and intensity of the 
paralysis. If there be hemiplegia with loss of consciousness, we may predict 
haemorrhage within the cranium in the hemisphere opposite to the affected side. 
Sudden pain in the back, and loss of motion in the parts below it, indicate ex- 
travasation of blood into the spinal canal. (See Apoplexy and Spinal Apo- 
plexy.) When paralysis arises from softening, according to Lellemand, there 
is more or less contraction. This is by no means invariably the case, manv 
instances having been recorded, where no such symptom was' manifested; and 
on the other hand, from the observation of many cases at the Salpetrierc, in 
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Paris, we are inclined to think it is equally common in cerebral haemorrhage. 
The paralysis from softening occurs generally less quickly than that resulting 
from haemorrhage; in some cases, however, it is equally sudden, and then it is 
impossible to draw any distinction between the two lesions. Paralysis from 
tumours is generally known by its slow progress and circumscribed nature. 

The diagnosis of tubercles in the brain and spinal cord has been made in a few 
cases at the Hop. des Enfans Malades, in children of a scrofiilous diathesis, in whom 
they are most common between the age of two and eight years (see Dr. Hennis 
Green, on Cerebral Tubercle in Children; Lancet, vol. i. 1838-9, p. 755,) and are 
very rarely met with after the age of twelve. 

Cancer in the nervous centres has also been diagnozed, when individuals have 
suffered under the disease in other parts of the system. Contrary to what has 
been observed respecting tubercle, cancer is rare before the age of twenty, and 
most common between that of thirty and sixty. 

We have merely alluded to this subject because the nature of the morbid lesion 
is not made the subject of diagnosis to such an extent as its importance deserves. 
For the symptoms of paralysis arising from other lesions, we must refer to the ar- 
ticles Inflammation of the Brain, Hydrocephalus, Spinal Irritation, Hydrorachis, 
&c., &c. 

Prognosis. The danger of paralysis is in proportion as it is more or less gene- 
ral and complete. The difficulty of cure increases as the malady becomes more 
chronic. The prognosis in general must be governed by the diagnosis the practi- 
tioner is enabled to make of the seat and nature of the morbid lesion. If this be 
situated in the brain, or near the origin of the eighth pair of nerves, the prognosis 
will be very unfavourable. The same may be said if active inflammation exist in 
the spinal cord, causing paraplegia and involuntaiy discharges of urine and faeces. 
On the other hand, local paralysis, independent of disease in the nervous centres, 
althougli it may occasion great suffering and inconvenience, is rarely of immediate 
danger, and in such cases death generally takes place from the secondary effects 
on the constitution. Very severe cases of paralysis, however, have recovered, and 
the individuals have lived a long time without illness, and ultimately died of other 
disorders. Professor Ferguson, of Edinburgh, had hejniplegia at the age of fifty 
years, and by antiphlogistic treatment got well in a few months. He remained 
ever after free from the disease, and died at the age of ninety-three. {Eclin. Med. 
Chir. Tram., vol. vii., p. 230.) Such cases, however, are rare. Dr. Cooke says, 
" I do not recollect more than one or two cases of a complete restoration, both of 
sensation and motion, in the whole side of a person who had been affected with 
a perfect hemiplegia;" and this agi-ees with the general expeilence of physicians. 

The prognosis of paraplegia will entirely depend on the nature and situation of 
the morbid lesion which causes it, and the extent to which the affected parts have 
been involved. If it comes on gradually and is chronic, it may exist for years 
before death, an*event which may be ultimately caused by other diseases, or by 
exhaustion from the sloughs, which are liable to form on the sacrum. Should 
the neck of the bladder and sphincter ani have lost their functions, the prognosis 
will be more unfavourable than when the faeces and urine pass voluntarily. 

The prognosis in local paralysis varies according to circumstances. If it de- 
pend upon division or morbid destruction of the nerves going to the part, the dis- 
order is incurable, but when they are compressed only, the continuance of the 
paralysis will depend upon the greater or less facility of removing the compress- 
ing cause. The paralysis from lead and mercury is, generally speaking, curable, 
although some cases have resisted every kind of treatment. The longer the indi- 
vidual has been exposed to the poison, and the more complete and extended the 
disorder, the more unfavourable should be the opinion as to the result. 

Trealmenf. As paralysis is only the effect of some morbid lesion acting 
directly or indirectly on some part of the nervous system, our treatment must 
have reference to the pathological conditions on which it depends. The means 
of combating congestion, inflammation, structural disorganization and other alte- 
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rations, of which paralysis is occasionally symptomatic, have already been fully 
treated of in several articles to which we refer. (See Apoplexy, Inflammation 
OF THE Brain, Hydrocephalus, and Spinal Diseases.) In this place, there- 
fore, we shall only describe the treatment of paralysis in its chronic form, or 
when it is purely local. 

When paralysis is chronic, the indications are, 1 , to remove the morbid condi- 
tions on which it depends, by such means as act on the system generally; and 2, 
by a stimulating line of treatment directed to the paralyzed part, endeavour to 
excite the nervous branches to a due performance of their functions. With a 
view of condensing what we have to state on this subject, we must remark, that 
the same treatment applies to all forms of paralysis, the various remedies being in 
general the same, although different parts of the system are affected. Whenever 
any particular exceptions occur, they will be mentioned. 

The general treatment of chronic paralysis must depend upon the age and con- 
stitution of the individual. If plethora be present, with the usual signs of in- 
creased vascular action, the diet should be low and of a digestible nature. But 
when there are evidences of debility, light nutritious food should be taken, com- 
bined with tonics and moderate stimulants, such as a glass or two of wine at din- 
ner. In all cases the secretions and excretions are to be regularly attended to, 
and solicited, if necessary, by medicines, the strength of which must have refe- 
rence to the state of the constitutional powers. Moderate exercise in a carriage, 
or so managed as to call into action the paralyzed limbs, may be permitted ac- 
cording to circumstances. In local paralysis of the arms and hands, alternately 
elevating and depressing a weight suspended on a wheel, which weight is gradu- 
ally increased has been found beneficial. When the legs and feet are affected, 
walking, short of fatigue, with such support as may be necessary, is the best ex- 
^ ercise. Paralytics should never expose themselves to bad weather, or to sudden 
C changes of temperature, and flannel should be worn next the skin. The propriety 
of change of air and scene, visiting some of the retired watering places, different 
kinds of amusements, mental or corporeal, and various other remedial means, 
must depend upon the nature of the case and the discretion of the practitioner. 

The second indication is to be fulfilled by the use of such stimulants as act 
more particularly on the paralyzed parts. These remedies, judiciously employed, 
have often succeeded in removing the disorder, but for the most part are only ap- 
plicable when all danger from increased action of the vital powers has ceased. 
We shall mention such as have obtained reputation in this class of disorders. 

With a view of stimulating the nervous extremities, and rousing them to a pro- 
per performance of their functions, frictions by the hand or flesh-bnish, stimu- 
lating liniments of turpentine, tinct. lyttae, croton oil, and the concentrated acids 
or alkalies, mixed with oil or lard, strong saline solutions, &c., have been used 
with occasional benefit. In hemiplegia, when applied to the scalp on the side of 
the head opposite to the paralysis, they may be useful in facilitatinff the absorp- 
tion of the coagulum. Sinapisms, blisters, issues, and setons, havel)een applied 
to the neighbourhood of the supposed injury, and are indicated when paralysis 
follows the drying up of any old sore. In chronic paraplegia this line of treat- 
ment over the vertebral column, is the most powerful means we can employ. 
Pott recommended caustics on each side of the spine, and tliev have been used 
since his time with great success. Larrey, Dupuytren, and others, have em- 
ployed the moxa in the same situation with much benefit, and the act\ial cautery 
is perhaps one of the most powerful and useful remedies of this class. Counter- 
irritation produced by the tartar emetic ointment, or the powder sprinkled on the 
bhstered surface, has been followed by considerable relief. The Acetum Lvtts 
employed in this way, has been found a useful and cleanly application in 'local 
paralysis of the face. 

Electricity and galvanism have been extensively employed. A paralytic indi- 
vidual is said to have been cured when on board of a vessel which was struck 
several times by lightning, and another insUnce of recovery is stated to have 
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followed a hundred strokes of the Gymnotus electricus. A case of hemiplegia 
cured by a thunderbolt striking a house in which the patient rested, is reported. 
{Arch. Gen. de Med., torn. ii. 1836.) No doubt this is an agent which, pro- 
perly and judiciously employed is of great service in local and partial paralysis, 
but great caution is necessary in its application. It has been found beneficial in 
numerous cases, since it was first introduced for the treatment of this disorder by 
M. Jalabert in 1747, but, in a host of others, has produced no amendment, and 
has latterly fallen into undeserved neglect. The reason of this may, in a great 
measure, be attributed to the insufficiency and improper state of the apparatus 
often employed. From many trials we have seen made of this remedy, it ap- 
pears that the method of passing shocks through the part is not so beneficial 
as insulating the patient, and drawing sparks from the affected surface. In this 
manner, many cases which have come under our notice have been perfectly 
cured by an electrizing quack, and a great number of others much relieved; but 
the apparatus was very large, of great power, and kept in the most perfect order. 
The stimulating effects of this remedy, however, may be injurious in plethoric 
states of the system, attended with vertigo. In such cases antiphlogistic medi- 
cines should be given, with a view of diminishing the vascular excitement, before 
having recourse to it, and care should be taken not to continue its application 
when symptoms of cerebral or spinal irritation appears. It is also dangerous after 
recent apoplectic attacks from haemorrhage, and should not be used until sufficient 
time has elapsed for the coagulum to be absorbed. 

Galvanism also has been used in several cases with great success, and by some 
is preferred to electricity. Dr. J. L, Bardsley, in particular, has highly recom- 
mended its use, and has given cases in which its beneficial operations Avas very 
manifest. The same precautions must be attended to in the use of this remedy, 
as in that of electi-icity. Dr. Castana has cured a great number of patients 
labouring under facial hemiplegia by galvanism, and applies it by placing the 
positive wire inside the lips and cheeks, and the negative wire externally on the 
face in the course of the nerves. [Jonrn. des Connais. Med. Chir., Dec. 1835.) 
It results from the researches of Pichonniere, confirmed by the observations of 
Bottu-Desmortiens, that galvanism excited by certain acids, as the nitric, pro- 
duces more pain than when others are employed, as the sulphuric. (Bottu-Des- 
mortiens, These, 1834, No. ccclxv.) 

Both electricity and galvanism have been found most useful in the various 
forms of paralysis, arising from exposure to cold, metallic poisons, and in cases 
unconnected with structural disorganization. They have been found beneficial, 
also, in certain cases of amaurosis, cophosis, and aphonia, and may be conjoined 
with the administration of other remedies. 

In partial paralysis of the face, electro-puncturation has been found beneficial 
by Pichonniere, Bally, and Montault. The latter cured a severe case of this de- 
scription, with neuralgia of the portio dura of the same side, by inserting a needle 
through the nerve at its exit from the stylo-mastoid foramen, and four others in 
the course of its principal branches, and transmitting from the former to the lat- 
ter a number of shocks once a-day, from a pile of thirty couples. 

Strychnia and hrucia. Various remedies, which owe their activity to the pre- 
sence of these alkaloids, have been given with success in several cases. Dr. 
Alderson of Hull recommended the rhus toxicodendron, M. Fouquier the nux 
vomica. The arnica montana, or leopard's bane, rhus vernix, or varnish-sumach, 
and Ignatia amara, or St. Ignatius's bean, &c., have also been given. The alka- 
loids themselves are now generally used, as the doses may be better regulated. 
Andral, from comparative trials has established that six grains of brucia are equal 
to a quarter of one grain of pure strychnia. This drug acts as a powerful stimu- 
lus to the muscular system, and especially on paralyzed parts, a circumstance 
Dr. M. Hall attributes to the augmented irritability in such parts. It produces 
involuntary contractions in the muscles affected, and in large doses general spasm:^ 
of a tetanic nature, delirium, and death. It is seldom met with pure, and its 
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strength consequently varies. The twelfth to an eighth of a grain should be 
taken for a dose in the form of pills, which is to be cautiously increased. Dr. A, 
T. Thomson recommends the acetate as a preferable preparation, Avhich is readi- 
ly procured by dissolving one grain of the alkaloid in a fluid drachm of distilled 
vinegar. Six minims should be given at first; this dose to be gradually increased 
until the tetanic twitchings appear. If there be irritability of the stomach, pre- 
venting the internal administration of the preparation, strychnia in powder may be 
sprinkled on a denuded surface in double the dose given by the mouth. It is 
always necessary to produce twitchings and slight spasms of the paralyzed parts, 
before any benefit can be excepted, and in several cases the restoration has been 
found proportionate to the severity of these. Numerous instances have been re- 
corded in the British and Foreign Journals, in which strychnia given in this way 
has been beneficial. Dr. J. L. Bardsley mentions twenty-three cases of paralvsis, 
in the majority of which this remedy was undoubtedly beneficial. (Hosp. Facts 
and Observ.) Brucia acts in the same manner, but is not so powerful. Haifa 
grain may be used at first, M'hich may be increased to two grains twice a-day. 
It should always be remembered that these medicines are uncertain in their action, 
and should not be given indiscriminately. They are contra-indicated if there be 
cerebral or spinal irritation, and have been found most useful in paralysis which 
is purely local, and independent of irritation, as in palsy connected with metallic 
poisoning and rheumatism, although they have been occasionally beneficial in 
hemiplegia and paraplegia. They should, however, be employed with the utmost 
caution, and not resorted to till other means have failed. 

The warm bath is beneficial in many cases of partial paralysis, especiallv 
hemiplegia. The Bathwaters have been much extolled; and their moderate 
use, conjoined with other remedies, may be serviceable. Care must be taken, 
however, that they are not used too long, or too frequently, as under such ch-- 
cumstances they are apt to prove relaxing. The cold bath has been emploved, 
and is spoken favourably of, by Cullen. The same cautions are necessary in its 
use, as Ave have just mentioned with respect to the warm bath, as when \mg 
continued, or too cold, it is a powerful sedative. It is consequently inadmissible 
in persons of a debilitated constitution. Such individuals derive more benefit 
from the tepid bath, the temperature of which should be gradually lowered as 
the general strength of the patient improves. The vapour bath has been found 
very useful in the paralysis from lead complicated with colic. 

Opium and hyoscyamus may be given in some forms of paralvsis attended 
with much pain, when there are no severe cerebral symptoms. In partial para- 
lysis of the face, attended with distressing pricking" or lancinating pains, we 
have seen opium plasters applied over the parts, where the affected nerves come 
out on the face, often useful. These remedies may also be given internally in 
such cases, to relieve the watchfulness which is often harassino-. 
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Symptoms. — Causes. — Morbid Anatomy. — Diagnosis. — Treatment, 

This disease was first described by Bontius (De Medicina Indorum^) but is 
better known to the Profession from the observations of Dr. Clark {On the 
Diseases tvhich prevail in long voyages in Hot Countries, ^c, vol. i.,) and Mr. 
Marshall {Notes on the Medical Typography of Ceylon, Sfc.) These writers 
have separated the affection from Beriberi, with which it has been confounded 
even by Good, and shown that while the latter is a disorder allied to the drop- 
sies, that of which we now treat is purely nervous. 

Symptoms. The disease usually commences with more or less lassitude and 
pricking pain, or sensation of formication in the muscles of both lower extremi- 
ties, accompanied with numbness, tremors, and irregular spasmodic movements 
during locomotion. Occasionally the fore-arms and hands are similarly aifected, 
and in some cases the spasmodic action extends to the muscles of the larynx and 
chest, so that speaking and respiration are performed with great difficulty. As 
the disease advances, the inferior extremities become more and more rigid, the 
knees are spasmodically bent, so that the legs are straightened with much diffi- 
culty, and instantly relapsed into the flexed position Avhen the effort ceases. 
These symptoms are increased on standing or Avalking, these efforts rendering 
the performance of both unsteady, and at length the patient is incapable of per- 
forming either without support. After a time the upper extremities become 
similarly affected, and inactivity, great torpor, and loss of sound sleep are com- 
plained of: the numbness in the affected limbs now increases, till at length they 
become completely paralytic, much amaciated and contracted, and lose their na- 
tural temperature. The general health also suffers; there is loss of appetite, 
indigestion, wasting, and general sinking of the vital powers; the pulse latterly 
becomes weak, thready or fluttering, and death takes place, apparently from a 
gradual decay of the contractility of the muscular fibre. 

The above description refers to the severest form of the disease, but more fre? 
quently the symptoms are much milder: the affection is essentially chronic, and 
generally continues several months, and sometimes years. 

Causes. This disease is common in several parts of India, but chiefly in 
Ceylon, and on the Malabar coast. It occurs most frequently in Europeans, and 
those generally are attacked who are exposed to the land winds, and are intem- 
perate in their habits. {Lind.) Wright describes it as most prevalent towards 
the end of the rainy season, when the night temperature is many degrees lower 
than that of the day. [Edin. Med. and Surg. Journ., vol. xli. p. 235.) Mr. 
Marshall states that late comers are more liable than long residents, and that he 
never noticed it among the inhabitants of the island. Much contradiction, how- 
ever, prevails regarding the various circumstances which may induce the disease, 
and a complete memoir on this subject, derived from actual observation, is still a 
desideratum. As far as our present knowledge, however, extends, the causes 
appear to be, " cold and moisture applied to the body; intoxication, irregularities 
and excesses consequent upon inebriety; violent exercise in the sun; lying down 
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in the open air during the heat of the day; exposure to the cold chilling dews of 
the night, or sleeping when thus exposed; suddenly obstructed perspiration by 
currents of air; long fasting, and whatever exhausts the energies of life." (Cop- 
land.) 

The morbid anatomy of this disease, and consequently its pathology, is very 
imperfect. It appears, however, to be a species of palsy, affecting more espe- 
cially the contractility of the muscles, and the functions of the nerves distributed 
to them. Whether this is to be attributed to morbid changes occuring in the 
spinal cord, or in the extremities of the nerves themselves, we know not: at the 
commencement, the disease often resembles chronic rheumatism, and at a later 
period paralysis from the poison of lead. 

Diagnosis. Barbiers may be distinguished from all other diseases by the 
slow and continual progress of the tremors, spasms, rigidity and contraction of 
both inferior extremities, with more or less paralysis. Such, however, is the 
endless variety of nervous affections, and the almost imperceptible differences 
which sometimes exist between the exceptional cases of one disorder and those 
of another, that it is occasionally difficult to say, what ' nosologically speakino-) is 
the disease under M^hich certain patients labour. Thus Dr. Bostock has recorded 
a case occurring in England, in which the symptoms very much resemble those 
now described; and Dr. Copland says, that for several years he has been occa- 
sionally consulted by a patient, whose complaints are very nearly the same as 
those which constitute barbiers. In the countries, however, where the disease 
is common, the only malady with which it is likely to be confounded is beriberi- 
barbiers may be distinguished by its being essentially chronic, presenting phe- 
nomena of a nervous nature, and terminating in death slowly from inanition 
whilst beriberi is an acute affection: and although there mav be nervous symp- 
toms, It IS principally characterized by general osdema, dvspncea, and the sud- 
denness of Its fatal termination, often with symptoms of asphyxia. 

The treatment of this disease is in every respect similar t6 that recommended 
tor lead palsy, and creeping paralysis with debility, and we have nothing farther 
to add to what has been recommended in the article Paralysis. 
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INFLAMMATION OF THE EYE. 



General remarks on ophthalmic inflammations and their classification. — I, Inflammation of 
the conjunctiva. — (a) Catarrhal ophtalmia — symptoms — causes — diagnosis — treatment. — 
(b) Purulent ophthalmia of infants — symptoms — causes — treatment. Of adults — symp- 
toms — causes — treatment. — (c) Gonorrhoea! ophthalmia — symptoms — causes — treatment. — 
(d) Strumous ophthalmia — characteristic symptoms — causes — treatment. — (e) Variolous 
ophthalmia — symptoms and treatment. — (f) Morbillousand scarlatinous ophthalmia — symp- 
toms and treatment. — (g^) Erysipelatous ophthalmia. — II. Inflammation of the sclerotica — 
symptoms and treatment. — (a) Catarrho-rheumatic ophthalmia — symptoms, causes, and 
treatment. — III. Inflammation of the cornea — symptoms, causes, and treatment. — IV. In- 
flammation of the iris. — (a) Acute idiopathic iritis— symptoms — causes — diagnosis — treat- 
ment — varieties, — (b) Syphilitic iritis — symptoms, diagnosis, and treatment. — (c) Rheu- 
matic iritis — diagnostic symptoms and treatment. — (d) Arthritic iritis — symptoms, causes, 
and treatment. — (e) Strumous iritis — characters and treatment. — V. Inflammation of the 
retina — symptoms of the acute — of the chronic — causes — diagnosis — treatment. — VI. In- 
flammation of the choroid — characteristic symptoms, causes, and treatment. — VII. Inflam- 
mation of the lining membrane of the aqueous chamber, and of the lens and its capsule. 

The eye is a very complex organ, exhibiting in its structure almost every tissue 
of which the body is composed, besides several peculiar to itself, as the cornea, 
the iris, the choroid, and the retina. From the varied character of its component 
■parts two inferences may be drawn, viz. its liability to many different diseases, 
and its possession of a wide range of sympathies, through Avhich its vital pheno- 
mena may be variously influenced. 

Its diseases therefore are more or less identical with those of the other orga- 
nized tissues, and the same principles of treatment are applicable to both. Dr. 
Mackenzie has very justly remarked, that the knowledge of the inflammatory dis- 
eases of the eye has been greatly retarded by the practice of confounding them 
all under the name of opthalmia, and thus overlooking both the seat of the dis- 
ease and the peculiar nature of the inflammation. The consequence of thus 
viewing all those diseases without discrimination, has been a method of treating 
them equally preposterous. We find, for example, that the remedies which in 
the course of a few days are suflacient completely to remove inflammation of the 
conjunctiva, only aggravate inflammation of the sclerotica or iris, while the plan 
of treatment which speedily cures sclerotitis or iritis, if trusted to in conjuncti- 
vitis, would expose the eye to almost certain destruction. (Pract. Treat, on Dis. 
of the Eye.) 

The symptoms of the opthalmia generally may be considered under two heads 
— the objective, or those which we ascertain by the direct exercise of our senses, 
and the subjective, or those which we gather from the testimony of the patient. 
Among the former, the increased vascularity of the part is a condition generally 
well marked; and as the arrangement of the blood-vessels is peculiar, and gene- 
rally constant in diflferent species of opthalmia, it forms an indication of much 
value in their diagnosis. A simple inspection of their appearance is frequently 
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sufficient to denote the nature and seat of the malady, without the necessity of a 
single interrogation. Four different arrangements of the blood-vessels have been 
enumerated— the reticular, the zonular, the fancicular, and the vancous. The 
first and third are chiefly seated in the conjunctiva, and are characteristic of dis- 
eases of that membrane: the second and fourth belong to the fibrous textures, and 
are most strongly marked in inflammation or the sclerotica and the deeper tissues 
of the eyeball. Although perfectly distinct from each other, two or more may be 
combined, as in the compound ophthalmias. The appearance of the secretion 
from the eyes should also be attended to, as it differs widely in inflammation of 
the mucous and fibrous tissues. 

Under the second head of symptoms, or the subjective, the nature of the pain 
is a distinctive mark of some moment in some forms of ophthalmias. Thus in 
inflammation of the conjunctiva it is of a sandy character, superficial, and feU 
most during the day; while in inflammation of the sclerotica, iris, and fibrous tex- 
tures generally, it is deep-seated, pulsative, and strikingly nocturnal, aflfecting the 
circumorbital region as much as the eye itself; commencing soon after sun-set, it 
increases in violence till after midnight, and abates towards morning. Ophthal- 
miae, attended by the conjunctival or sandy pain, are generally curable by exter- 
nal applications: those accompanied by the pulsatory circumorbital pain always 
require depletion. 

With regard to the classification of ophthalmic inflammations, the most simple 
and practical appears to be according to the structure in which they are seated. 
This we propose to adopt, following very nearly that given by Dr. Mackenzie in 
his Treatise on Diseases of the Eye. 



I. Inflammation of the Conjunctiva. 

(a) Catarrhal Ophthalmise. 

There are three ophthalmias. Dr. Mackenzie observes, which are frequently 
excited, especially in adults, by atmospheric influences, viz. the catarrhal, the 
rheumatic, and the cafarrho-rhevmalic. The first of these is puro-mucous or 
blennorrhoeal inflammation of the conjuntiva; the second an affection of the fibrous 
sclerotica; while in the third, both the conjunctiva and sclerotica are attacked, the 
symptoms of catarrhal being united to those of rheumatic ophthalmia. (Op. cit., 
p. 399.) 

Sijmptoms. Catarrhal ophthalmia generally commences with redness and 
itching of the palpebral conjunctiva, a feeling of stiffiiess in the eyes, and some 
degree of lachrymation and intolerance of light, which is succeeded by pricking 
pain, accompanied with a sensation as of sand or some other foreign body be- 
neath the upper eyelids. The intolerance of light (photophobia) subsides as the 
disease advances; but the overflow of tears often continues, probably from the 
swelling of the lachrymal passages presenting a mechanical obstacle to their 
transmission.* The vascularity t which first appears on the conjunctiva of the 
lids, and in slight cases does not extend beyond it, presents itself in the form of 
irregular clusters of tortuous vessels of a bright scarlet colour, which may be 

» There exists no photophobia so long as the ophthalmia is simply catarrhal and uncom. 
bined with fclerotilis, and the tears, the passage of which through their natural channel is 
only mechanically obnructcd, arc not increased in quantity or acrimony. Photophobia and 
lachrymation are almost pathognomonic of rheumatismal ophthalmia 

t The vascularity of the lids is marked rather by a uniform velvety redness, intermixed 
frequently with granulations, while that of the ocular conjunctiva is regular in its arrange, 
ment, composed of trunks emanating from the angle of reflexion of the mucous membrane, 
running tortuously in radii towards the cornea and bifurcating before rcacliinff this mem- 
brano so as to leave a space of a line around it free from injection. J 
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traced advancing from the palpebrae and posterior surface of the globe towards 
the cornea. As the disease is developed, they gradually assume the reticular 
arrangement, forming a general network over the whole globe. These vessels 
are quite superficial, and can easily be moved upon the subjacent textures by 
pressure with the finger, or motion of the lids. Patches of extravasated blood 
are sometimes observed beneath the conjunctiva, or even a pretty general but 
slight ecchymosis: slight (Edematous swelling of the conjunctiva is occasionally 
observed, but never any thing like true chemosis. The conjunctival secretion is 
increased in quantity, and becomes opaque and puriform;* sometimes, however, 
it retains its natural transparency, imparting an appearance of unusual moistness 
to the eyes, and to the patient a sensation of glueyness. The eyelids are united 
in the morning by the formation of crusts upon the cilia, of a yellow colour. 

Vision is somewhat disturbed by the mucosities which descend upon, and 
sometimes obstinately adhere to, the cornea. Besides the local symptoms just 
enumerated, Jungken, of Berlin, and Mr. Lawrence mention the occasional ap- 
pearance at the edge of the cornea of small vesicles or pustules filled with yellow 
lymph, which burst, leaving round aphthous ulcers of a harmless character. By 
Dr. Mackenzie this symptom is considered as distinctive of a variety of strumous 
ophthalmia. When the local symptoms are mild, there is no constitutional dis- 
turbance: but in severe cases, and. especially when accompanied with the con- 
sentaneous affection of other portions of the mucous surfaces, the usual symp- 
toms of pyrexia are developed: when headach is present, it is generally felt 
across the forehead; sometimes it does not amount to more than a sensation of 
weight in the situation of the frontal sinuses. The symptoms are generally of a 
remittent character, becoming milder during the day, and returning with increased 
severity towards evening. 

Causes. Exposure to the vicissitudes of the atmosphere; the irritation caused 
by a glare of reflected light, or by the presence of foreign matters, as dust, &c., 
in the eye; over-exertion of the organ by reading or writing to a late hour of the 
night; and, generally speaking, all those influences, whether atmospherical or 
otherwise, by which inflammation of mucous surfaces is usually excited, may be 
enumerated as the occasional causes of catarrhal ophthalmia. Instances are not 
wanting, both in this country and on the Continent, in which this disease appears 
to have prevailed epidemically over, considerable districts. Its endemic existence 
is of still more frequent occurrence. 

Besides its origin from atmospherical influences, some authors are of opinion 
that it is decidedly contagious, especially in those cases in which the discharge 
is distinctly puriform; and that the conveyance of the matter by the fingers, nails, 
&c. to a sound eye, "will excite a conjunctivitis still more severe, more distinctly 
puriform, and more dangerous in its effects upon the cornea, than was the original 
ophthalmia." (Mackenzie, Pract. Treat., p. 403.) We have certainly observed 
some facts which tend to confirm the opinion of its being propagable by contact. 

Diagnosis. From rheumatic ophthalmia, or inflammation of the fibrous mem- 
brane of the sclerotica, the catarrhal is distinguished by the absence of circum- 
orbital pain and intolerance of light, by the predominance of the mucopurulent 
over the lachrymal secretion, and by the position, colour, and arrangement of 
the blood-vessels, which form a striking contrast in these respects to the pinky 
hue and deep-seated, parallel, radiated course of those observed in sclerotitis. 
We frequently find these diseases combined, when the symptoms present a 
mingled assemblage of those peculiar to each, although one or other generally 
predominates. (See Catarrho -rheumatic Ophthalmia.) Occurring in indivi- 

* When the secretion is puriform, the cornea may become affected by the conversion of its 
external laminoe into a pulpy matter. When granulations crowd upon the cornea it is fre- 
quently the seat of an interlaminar deposite of pus; and finally when the granulations persist 
for a long time, the friction to which the cornea is subjected in the movements of the eyelids 
may produce a vascular keralilis (pannus.) J. 
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duals of a strumous habit, catarrhal ophthalmia presents various modifications, 
for an account of which we must refer to the description of strumous inflamma- 
tion of the eyes. 

" From purulent ophthalmia it is distinguished by its much mUder character ; yet 
the two affections approximate, especially when we compare the severest catarrhal 
with the mildest purulent inflammation ; the difference is rather in degree than 
kind, unless it be established, which it is not at present, that the latter always is, 
and the former always is not, contagious." (Lawrence, Treat, on the Dis. of the 
Eye, p. 155.) 

Treatment. If the patient is yoimg and plethoric, the local symptoms severe, 
and the general febrile disturbance considerable, venesection may be necessary, 
followed by cupping or the application of leeches, and perhaps scaiification of the 
conjunctiva. The leeches should be placed in the hollow of the temple, over the 
cheek bone, or upon the side of the nose over the angular vein, and not upon the 
lids. Scarification of the conjunctiva ought to be performed by making one or 
two deep incisions with a lancet, the point of which is rounded off, the whole 
length of the inner surface of either eye-lid; a considerable discharge of blood wiD 
take place, and by proper management of the lids it will continue to flow for some 
time. The bowels should be well cleared by one or two doses of a brisk purga- 
tive, and the action of the skin promoted by the use of warm pediluvia and dia- 
phoretic medicines, as Dover's powder, the Liq. Ammon. Acetat. or taitar-emetic 
in small doses. Abstinence from animal food and fermented liquors should be 
enjoined, and the action of the bowels should be maintained by occasional doses 
of the neutral salts. If the weather be fine the patient may be permitted to go out, 
and if the light be foimd to irritate the eyes, a broad pasteboard shade, covered 
with green silk or calico, should be worn. 

With regard to local applications, a variety have been proposed, both asti-ingent 
and soothing, and either cold or tepid. During the acute stage, a mild tepid ap- 
plication is generally the most agreeable to the feelings of the patient, and most in 
accordance with what common sense would dictate. We may use for this pur- 
pose, either warm water or decoction of poppy-heads, which should be applied by 
means of a piece of flannel or soft sponge wrung out of the liquid and held beneath 
the eye, in order that it may be enveloped in the steam. Any mild unctuous sub- 
stance, as the Ung. Cetac. or cold cream, shoidd be introduced between the lids at 
night, to prevent their adherence dm-ing sleep. Some practitioners make use of 
highly stunulating applications from the veiy commencement of the disease, the 
propriety of which is very questionable, when the inflammatory symptoms are at 
all severe. Others, among whom is Dr. Mackenzie, rely upon a local treatment of 
a moderately stimulating character, combined with measures of general and local 
depletion. As a collyrium he employs a solution of gr. j of the bichloride of mer- 
cury with gr. vj of thehydrochlorate of ammonia in iviij of water, to be used tepid 
several times daUy. The sandy pain is relieved and the inflammation abated, by 
dropping into the eye, once or oftener daily as circumstances may require, a solu- 
tion of gr. iv of nitrate of silver in H of distUled water; and the bulk of a grain of 
hempseed of an ointment containing gr. iss of red precipitate to 3j should be 
smeared along the edges of the palpebr® at bed-time.* 

If the disease manifests a tendency to become chronic, a blister applied to the 
nape or behind the ears, and kept open, will prove serviceable. The condition of 
the mternal surface of the hds should be frequently examined ; if rough and sarco- 
matous. It will be necessary to scarify the lining membrane and touch it lightly 
with the solid sulphate of copper or nitrate of silver. 

While we are of opinion, that general remedies in this disease are by no means 
to be relied upon, and that great evil frequently resiUts from then: exclusive em- 

* We learn that compression, so valuable an antiphilogistic in acute inflammation of other 
organs, has lately been employed by Velpcau in the treatment of ophthalmia, with very favora. 
ble results. , 
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ployment, we believe that there are many local applications which may be used 
with nearly equal advantage. The solution of alum and of the various metallic 
salts have each their advocates, and in the hands of judicious practitioners have 
each succeeded in effecting a cure. With regard to the treatment recommended 
by Dr. Mackenzie, we can confidently testify to the success which attends it both 
in his practice and our own. 



(b) Purulent Ophthalmia. 

Purulent ophthalmia occurs under three different forms, which are yet essentially 
the same disease ; the first two distinguished only by circumstances arising out of 
the age of the patient, the last {a;onorrhceal ophthalmia) presenting some peculiari- 
ties which are perhaps referrible to the specific nature of the cause. (See Law- 
rence's Treatise, p. 163.) 

Purulent Ophthalmia of Infants. This form generally commences on the third 
day after birth, although it may occur a few days later, and during the first stage 
is confined to the mucous lining of the palpebrae. The edges of the lids are ob- 
served to adhere firmly by a hardened secretion, and presents a redder appearance 
than natural, especially towards the angles. If the lids are separated, a drop of 
thick white fluid escapes from between them, and on everting them we find the 
conjunctival lining red and villous, while that investing the globe is natural. During 
the second stage there is progress in all the symptoms ; the swelling and vascu- 
larity of the conjunctiva increases ; the purulent secretion becomes copious, firmly 
uniting the edges of the lids, collecting beneath them, or oozing out in considerable 
quantity when they are separated, and the palpebral integuments assume a dark 
red hue. The child keeps its head constantly averted fi-om the light and its eyes 
shut, if they are not already closed by the tumefaction of the lids. The chemotic 
swelling of the conjunctiva, pressed upon by the orbicularis muscle, causes eversion 
of either or both lids, which may be permanent, or only occasional during a fit of 
crying, or on attempting an examination of the affected organ. The discharge 
from the eyes, though generally of a yellow colour, may present a greenish hue^in 
unhealthy children; sometimes it is ichorous or mixed with blood, or whitish in 
appearance. The disease may continue in this state for eight days or even longer, 
without any injury to the transparent parts, farther than a slight haze of the cor- 
nea. About the twelfth day purulent infiltration of the cornea is liable to occur, 
and that membrane gives way by ulceration, either in a spot of circumscribed 
dimensions, or throughout its whole extent, so that on examining the eye after the 
occurrence of this untoward accident, we may find merely a small penetrating 
ulcer with a hernia of the iris, or the whole cornea destroyed and the humours 
prolapsed through the pupil. The other injuries to vision consequent upon this 
ophthalmia are, opacity of the cornea from interstitial deposite either into the con- 
junctival layer or into its substance, producing a loss of transparency varying in 
degree from a thin bluish gray film to complete opacity, and limited to a circum- 
scribed portion, or including the whole extent of the cornea. Adhesion of the iris 
to the cornea, constituting what is termed " synechia anterior," may also occur ; 
and finally a central opacity seated in the anterior hemisphere of the capsule of the 
lens, generally about the size of a small pin's head, is a not unfrequent result of this 
ophthalmia. Both eyes are usuall}' attacked, either simultaneously or with an 
interval of several days. The constitutional symptoms accompanying the com- 
plaint are, restlessness, loss of sleep, a loaded tongue, and disordered bowels; if 
it is neglected, feebleness and emaciation frequently result from the prolonged 
irritation. 

Prognosis. Though purulent ophthalmia be very manageable in its early 
stages, in the advanced it assumes a serious character, especially if neglected or 
mismanaged. The issue, therefore, depends on many circumstances. If the cor- 
nea still retain its transparency, however violent the inflammation and profuse th© 

Vol. U.— 18 
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discharge, the sight will be preserved, although the cure may be tedious if the 
disease has been allowed to establish itself Opacity from thickening of the cor- 
neal conjunctiva will disappear completely, but superficial ulceration of the cornea, 
or morbid deposition in its substance, wiU lead to the production of opacities more 
or less injurious to vision ; and if purulent infiltration has taken place, the organ 
may be destroyed and vision pei-manently k»st. Protnision of the iris through a 
penetrating ulcer of the cornea will occasion a permanent alteration in the form 
of the pupil ; and should this occur in the axis of vision, total loss of sight may 
result from the pupillary margin of the u:is becoming engaged in the apertm-e : 
in such cases vision may perhaps be restored m after life by an operation for 
artificial pupil. If there is central capsular opacity, the probability is that it will 
remain unaltered, and though vision may improve by the expansion of the pupil 
as the child advances to muturity, permanent short-sightedness may be occasioned. 

Causes. Authors agree in referring this complaint, in the majority of instances, 
to the inoculation of the conjunctiva during parturition with leucorrhoeal, gonor- 
rhceal, or some other morbid discharges :* its occurrence, however, in the offspring 
of apparently healthy mothers who deny the existence of vaginal discharge in any 
form, must leave the source of the disease, in such cases at least, doubtfiil, and 
hence its contagious origin still remains open to dispute. Simple catarrhal oph- 
thalmia may, however, possibly degenerate into this form of disease under the influ- 
ence of various causes which tend to impart to it a degree of malignancy. 

Treatment. Before proceeding to the employment of curative means, it is of 
great importance that we should ascertain distinctly the actual condition of the 
affected organ, and especially the progi'ess which the inflammation has made with 
reference to the transparent parts. This of course can only be satisfactorily ac- 
complished by separating the hds and exposing the cornea, an operation which is 
frequently rendered veiy difficult by the state of the parts and the restlessness of 
the little patient. Nevertheless, when it can be accomplished without the exercise of 
imdue violence, it ought to be attempted, and by adopting the following sug- 
gestions of Dr. Mackenzie we shall generally succeed : — Let the surgeon, eifter 
spreading a towel upon his knees, receive between them the head of the infant, 
which the nurse, sitting opposite and a little to one side of him, supports across 
her lap. On attempting to separate the lids by drawing at the skin, eversion 
almost invariably takes place from the contraction of the orbicularis muscle upon 
the swollen conjunctiva ; we must, therefore, place the points of the fingers against 
the anterior edges of the tarsi, and press them firiuly but gently backwards over 
the globe. If we fail in obtaining a view of the cornea, we must rest satisfied 
with what information can be obtained from the external condition of the lids and 
the nature of the discharge which issues from beneath tliem. 

In the acute stage of the disease if there is bright redness and swelling of tlie 
ocular conjunctiva, and especially if the cornea is hazy or in a doubtful condition, 
it will be necessary to abstract blood from the part ; and even when we cannot 
see the eye itself, if the palpebrae are much swollen and of a bright red externally, 
local depletion is not less advisable. It may be effected by scarification of the 
Inflamed membrane, or, what is better, the application of a single leech to the upper 
eyeUd : from the vascularity of the skin it will bleed freely, and this is generally 
followed by marked diminution of the inflammatory symptoms. One leech is gene- 
rally sufficient, or at most two, even in robust children. The bowels should be 
opened with castor oil or magnesia, which may be repeated occasionally. When 
the tongue is white and the inflammation active, a grain or two of calomel may 
be given once or oftener as required ; small doses repeated daily are often very benefi- 
cial. Counter-irritation by blistering has been recommended, but unless absolutely 

« Sichel considers the cases arising from inoculation as exceptional. The real causes are 
difficult to trace; it frequently exists endemicaHy in hospitals where children arc crowded to 
gether— but it also as frequently occurs sporadically, generally at periods when catarrhal 
affections are prevalent, probably from the same causes, as it commences with all the anato- 
mical symptoms of catarrhal ophthalmia. j 
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necessary, it is better to avoid it in infants. The eyes should be frequently bathed 
with tepid water, gently separating the lids and removing the purulent matter 
with a bit of soft sponge ; the upper and lower lids are alternately to be everted and 
wiped clean ; if the former remains everted, it may be easUy replaced by compress- 
ing the swollen conjunctiva and bringing down the edge of the lid. A little cold 
cream or fresh butter should be smeared along the edges of the tarsi to prevent 
their adhesion, and consequent dilatation of the palpebrae by the accumulated dis- 
charge. Having subdued the violence of the inflammatory symptoms by the 
use of antiphlogistic means, we must have recourse to astringents, which may be 
used with more safety and advantage in this ophthalmia than in any other. For 
this purpose we may employ the bichloride of mercury collyrium already men- 
tioned, or a solution of gr. iv of alum, which may be gi-adually increased to gr. x, 
in 3j of water. With either of these washes the eyes ought to be bathed three or 
four times in the twenty-four hours, and the fluid injected with a syringe between 
the palpebrae. As it is advisable to vary the stimulant occasionally, the solution of 
the nitrate of silver (gr. iv to 3j of water) should be applied daily with a large 
camel's hair pencil to the whole surface of the inflamed conjunctiva, after cleaning 
it as already directed. 

When disorganization of the cornea is threatened, and the constitutional symp- 
toms indicate debility, the system must be supported by tonics, as quinine, in doses 
of gr. ss twice or thrice daily. If the conjunctiva continues in a relaxed condition 
during the decline of the disease, we may touch it daily with the Vin. Opii ; or if it 
presents a sarcomatous or granular appearance, strong nitrate of silver ointment 
or the solid caustic may be applied. Mr. Guthrie employs an ointment con- 
sisting of ten grains of nitrate of silver in an ounce of axunge from the very 
first. Its application in the acute stage of this or any other ophthalmic inflamma- 
tion must be attended with great pain, and we are not aware of any particular 
advantage which it possesses over the treatment just recommended. With the 
exception of Mr. Guthrie himself, we do not find any author of experience who 
seems to favour its application, unless in the chronic stage, when a powerful sti- 
mulant is universally allowed to be beneficial. As the purulent discharge in this 
disease is highly contagious, those in attendance on the child should be made aware 
of the fact, and cautioned against whatever might favour its communication to 
themselves or others. 

Purulent Ophthulmia of JlduUs. This form, known also by the name of 
Egyptian Ophthalmia, when severe, is a most formidable disease, sudden in its 
attack, rapid and often uncontrollable in its progress, and destructive in its eflfects, 
varying in degree from a slight affection of the conjunctiva of the lids to an intense 
inflammation of all the structures of the eyeball, and frequently terminating in 
ulceration and rupture of the cornea, with destruction of vision. It generally 
affects both eyes, though not simiJtaneously, and commenres with an itching un- 
easiness in the conjunctiva of the lids, or a sudden sensation, as of a particle of 
sand lodged between the eyelids and globe : next morning the palpebrae are found 
to be adhering, and the lining membrane is highly vascular and greatly swollen. 
The discharge is profiise; at first mucous it speedily becomes purulent, collecting 
in considerable quantity in the interstices of the tumefied membrane, and escaping 
abundently from between the eyelids, irritating and excoriating the skin of the 
cheeks over which it flows. The swelling of the conjunctiva continues to increase, 
and in severe cases is raised by the inflammatory oedema in the form of pale red, 
soft elevations, or chemosis, round the cornea, so as at times completely to over- 
lap and conceal it, producing excessive distention of the palpebrEe or protruding 
fi-om between them and causing eversion. The pain varies in degree, according 
to the textures which are involved; if the conjunctiva alone suffers, it' is inconsi- 
derable, but when the deeper and firmer tissues are attacked, it becomes almost 
insupjwrtable. It is felt chiefly in the neighbourhood of the orbit, and is of an 
aching, pulsative character, subject to remissions and exercabations of variable 
duration. There is sometimes hemicrania, accompanied with an agonizing sense 
of tension in the eye; in otiier instances the whole head is affected. The pre- 
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sence of light during the paroxysm does not appear to aggravate the pain. With 
local suffering of such severity, we find some degree of constitutional sympathy 
in the form of fever, and the general health is at tunes much impaured by the pro- 
longed irritation. . 

A characteristic of the disease is its tendency to relapse. When the mflam- 
mation has apparently expended its strength, it may be again rekindled and rage 
with increased violence. Rupture of the cornea, which sometimes occurs during 
a paroxysm of pain at variable periods from the commencement of the disease, 
may afford a temporary relief to suffering; but this is not always the case, as 
sometimes it does not put a termination to the disease, and scarcely even checks 
its progress. If resolution takes place, the inflammation may issue in the pro- 
duction of various morbid conditions of the eye and its appendages, as vascular 
thickening of the palpebral conjunctiva with enlargement of its mucous papillae, 
commonly called " granular conjunctiva," opacity, ulceration, sloughing, or sta- 
phyloma of the cornea, or prolapse of the iris.* 

The inflammation may subside into a chronic form, characterized by a thin 
gleety discharge, a moderate degree of pain, and a vascular condition of the cor- 
neal conjunctiva, dependent upon the rough and thickened state of the lining 
membrane of the upper lid, by which vision is materially abridged, or even totally 
destroyed. From this chronic form the disease readily passes again into an 
active state, under the influence of various exciting causes. 

Causes. The opinion of authors is divided as to whether this disease is merely 
an aggravated form of common catarrhal ophthalmia, or whether it arises from a 
specific contagion, produced in warmer climates and imported into this country: 
the weight of evidence is certainly in favour of the former opinion. However 
originating, there can be little doubt that when it occurs in circumstances favour- 
able for the development of contagious disease, it presents that character, and is 
capable of being propagated by contact from one individual to another, acquiring 
additional virulence from the circumstances which at first favoured its origin. 
That it may also be communicated by miasmata conveyed through the air from 
the eyes of those affected with the disease, is asserted by Muller, denied by Dr. 
Vetch [Pract. Treat., Tp. 179,) and considered doubtful by Dr. Mackenzie {Pract. 
Treat., p. 419,) who remarks tliat " in every instance in which this ophthalmia 
has spread through a regiment, school, or family, there has been a suspicion of 
actual contact by means of the fingers of the patients, or of the towels or other uten- 
sils which they used in common." " In practice," says Mr. Lawrence, " it is the 
safest course to proceed upon the notion of the complaint being contagious; and, 
acting upon that notion, to prohibit the use of the same sponges, utensils, or 
linen, or any other thing capable of communicating the disease from one to the 
other, just as if the contagious nature were decidedly proved." 

Treatment. On this subject Mr. Lawrence rejnarks {Treatise, p. 211,) 
*' there are in short, two points to be kept in mind in treating acute purulent oph- 
thalmia— first, to check inflammation by antiphlogistic means, and then to em- 
ploy astringents: if we proceed on this plan, we shall prevent that chronic thick- 
ening and granulation, which are so obstinate any troublesome." 

To proceed on these principles, if the patient is robust and plethoric, and there 
is much deep-seated and circumorbital pain with chemosis of the conjunctiva, 
general bleeding should be practised. Venesection is preferable to arteriotomy, 
and equally effectual. The quantity abstracted ought in all cases to be such as 
will produce a decided effect upon the disease. Dr. Vetch strongly recommends 
that the blood be allowed to flow till deliquium animi is produced, (p. 206.) 
We must be cautious, however, not to carry this practice too far, as the disease 
cannot be cured by it alone: the patient's strength may be so reduced, as mate- 
rially to favour disorganization in the textures of the eye. After venesection, 

» The granulations generally occur at a very early period of the disease, increase in num- 
ber and size, nnd collect in grrnups in different portions of the conjunctiva, and remain even 
after the subsidence of the inflammation. j 
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blood may be abstracted locally by cupping or leeches. In severe cases from 
twenty to thirty of the latter may be applied round the eye, avoiding to place 
them upon the lids: this additional depletion should follow the general blood-let- 
ting by about two hours. If the symptoms continue unabated, or have increased 
in severity, the venesection may be repeated in twenty-four or thirty-six hours. 

Scarification of the swollen conjunctiva of the globe and eyelids with deep in- 
cisions is strongly recommended by Dr. Mackenzie, who regards it as one of the 
most effectual methods of combating this disease, the copious bleeding which ensues 
tending greatly to allay the symptoms. Mr. Lawrence disapproves of scarifica- 
tions in cases of acute ophthalmia, as tending to augment the local irritation. 
Walther advises the excision of large portions of the chemosed membrane after 
general bleeding has been premised, while Sanson recommends its entire re- 
moval, and the cauterization of the bleeding surface with lunar caustic in sub- 
stance. 

The bowels should be freely moved by mercurial purgatives, which may after- 
wards be exchanged for milder aperients. Rest, and a strict antiphlogistic regi- 
men should be enjoined. In mild cases leeching and cupping will probably 
sufiice, with the exhibition of purgatives, which ought not in any case to be ne- 
glected, from the powerful sympathetic influence Avhich they exert upon the con- 
junctiva. As soon as the active inflammation has been subdued, diaphoretics 
may be prescribed, as a full dose of Dover's powder at bed-time, accompanied 
with warm pediluvia and diluents. There fs a diflference of opinion as to the 
free employment of mercury in this disease. Rust recommends its exhibition 
when the inflammation is advancing unchecked despite of antiphlogistic mea- 
sures. Mr. Lawrence states, that his experience corresponds with that of Vetch 
and Walther, who have seen salivation produced in many instances without the 
smallest advantage. Dr. Mackenzie considers the exhibition of calomel and 
opium, preceded by general bleeding, as very useful in severe cases attended with 
nocturnal circumorbital pain, and advises it to be given in the proportion of gr. ij 
of the former and gr. | to gr. j of the latter every two hours, thrice a-day, or 
only at bed-time, as the case may require, till the mouth is affected. Counter- 
irritation is of the greatest service; after depletion a suppurating surface should 
be opened by blistering upon the nape or behind the ears. 

The local treatment ought to partake both of a soothing and stimulant charac- 
ter, but the protracted use of the one, or the premature employment of the other, 
is equally injurious. Cold applications to the inflamed organ have been recom- 
mended by high authorities, as of great utility in reducing the vascular action. If 
perseveringly employed, on the first appearance of the disease, no doubt this 
may be the case; but when the inflammation is fully developed, the feelings of 
the patient must be generally against them. Mr. Travers decidedly preiers a 
tepid application in the painfully acute stage of inflammation, an opinion in which 
we concur. Considerable benefit is sometimes derived from exposing the eye to 
the vapour of hot Avater and laudanum, and the temples may be rubbed with warm 
laudanum before the nocturnal attack of circumorbital pain sets in. The purulent 
discharge should be frequently and carefully removed from the eyes with the 
bichloride of mercury coUyrium used tepid, and injected over the whole conjunc- 
tival surface by means of a syringe. Dr. Vetch recommends very strongly an 
infusion of tobacco, in the proportion of 3ij of the leaves to 3viij of water, and 
the undiluted Liquor Plumbi Diacetatis, as coUyria in this stage of the disease. 
{Op. cit., p. 211.) Some mild application should be applied to the edges of the 
eyelids at bed-time. When the acute inflammatory symptoms have been subdued, 
the treatment must be changed, and astringents of greater activity employed: the 
gr. iv solution of the nitrate of silver is one of the best, and ought to be dropped into 
the eye every five or six hours, or whenever the raw painful feeling is renewed: 
in the intervals the bichloride of mercury coUyrium may be continued, or a solu- 
tion of alum (gr. ix to gr. x in 3j of water.) The red precipitate, or the citrine 
ointment, which is highly recommended by Sir P. Macgregor, may now be sub- 
stituted for the milder applications previously used. Mr. Briggs employs the 01. 
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Terebinth, introduced between the lids, as an effectual means of checking the 
profuse discharge: he applies it in minute quantities with a camel's hair pencil, 
afterwards bathing the eye with cold water till the heat and uneasiness produced 
are allayed. In employing astringents it is necessary closely to watch their ef- 
fects, discontinuing their use, and having recourse again to antiphlogistic mea- 
sures upon any renewal of the inflammation and pain. With change of local 
treatment may be conjoined better diet, exposure of the eye to light, and exer- 
cise in the open air. Dr. Vetch and Mr. Murray speak highly of the good ef- 
fects of exercise in the open air upon the soldiers affected with this disease, even 
during the existence of chemosis and purulent discharge. 

As the state of the pupil fi-equently cannot be ascertained during the progress 
of this disease, the extract of belladonna ought to be rubbed into the forehead or 
temples to dilate it, and prevent those abnormal adhesions of the iris which, 
though comparatively rare in any of the puro-mucous opthalmiae, occasionally 
take place to the cornea from a penetrating ulcer. 

Evacuation of the aqueous humour by puncturing the cornea has been suggested 
as a means of relieving the intense pain of the eye and head, and preventing the 
rupture of that membrane. Sir P. Macgregor, who performed it in twenty-three 
cases, speaks very favourably of its good effects. If ulcers form upon the cornea, 
they must be touched with the lunar caustic pencil sharpened to a point. This 
•practice is especially useful Avhen a portion of iris protrudes through the ulcer. 
Spreading ulceration of the cornea 'attended with debility will require a decided 
tonic and stimulating treatment, viz: good diet with porter or wine, quinine, and 
local astringents. [Lawrence, p. 211.) The Vin. Opii is an excellent applica- 
tion in the relaxed condition of the conjunctiva, which frequently remains after 
the acute inflammatory symptoms have disappeared, and the puriform discharge 
has ceased. Besides the plan of treatment above recommended, and which in 
general we should consider the safest and the best, it has been proposed by some 
authors of experience and merit, to cut short the disease at the commencement 
by the free use of powerful astringents; and certainly their testimony goes far to 
establish the utility of this practice while the disease is confined to the mucous 
lining of the palpebrae, or is just beginning to spread to the conjunctiva of the 
globe. Dr. Ridgway employed the gr. x solution of the nitrate of silver, to 
which Dr. O'Halloran added the use of the sulphate of copper in substance, 
which he freely applied to the inner surface of the eyelids, not only in the early 
stage of the disease, but also when the purulent discharge and chemosis were 
fully established. Mr. Guthrie's nitrate of silver ointment may be employed for 
the same purpose; but if we deemed it advisable in any case to adopt this mode 
of treatment, we should certainly prefer the lunar caustic pencil rapidly passed 
over the diseased membrane to any other form of stimulant. 



(c) Gonorrhoeal Ophthalmia. 

Having already given a detailed account of pm-ulent ophthalmia in the adult, 
we shall now describe at length the symptoms or consequences of this disease, 
which differs from that referred to rather in origin and degree than in kind. The 
vehemence of its attack, and the rapidity with which it runs its brief but destruc- 
tive course, render gonon-hoeal ophthalmia decidedly the most dangerous inflam- 
mation to which the eye is subject, and fortunately it is one of the most rare. 

The symptoms are those of ordinaiy purulent ophthalmia in the highest degree 
of development, intense general external redness, great vascular congestion, che- 
mosis and swelling of the lids, and profuse yellow discharge. The palpebral and 
ocular conjunctiva are generally attacked simultaneously, and to this membrane 
the inflammation is at first confined, but speedily extends to the cornea and fibrous 
tissues of the eyeball, this being marked by severe and agonizing pain of the globe, 
orbit, and head, accompanied with general febrile disturbance. Such a combina- 
tion of symptoms indicates the most imminent danger to the organ; and indeed, if 
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the inflammation has spread beyond the mucous membrane, we can scarcely 
expect by any treatment to arrest completely its destructive course. From the 
excessive swelling and eversion of the lids and the great chemosis, it is frequently 
impossible to ascertain the precise condition of the cornea. When the pain is 
intense, we may suspect its implication in the disease; but sometimes that symp- 
tom is very slight in degiee, or even entirely absent. The symptoms are by no 
means of equal severity throughout the progi-ess of the disease, being generally 
aggravated as the inflammation advances from the yielding membrane of the pal- 
pebrae to the denser textures of the globe. The principal disorganizing changes to 
be apprehended are thus concisely stated by Mr. Lawrence: "The immediate 
effects of this inflammation upon the cornea are sloughing, suppuration, ulcera- 
tion, and interstitial deposition, while the consequences to which these changes 
lead more remotely are, escape of the humours and collapse of the globe, oblitera- 
tion of the anterior chamber and flattening of the eye, staphyloma, prolapsus iridis, 
obliteration of the pupil, corneal opacity, and anterior adhesion of the iris." 
(p. 220.) 

Causes. Gonorrhoeal ophthalmia has been referred, 1. to the inoculation of the 
conjunctiv-a with the matter of gonorrhoea; 2. to metastasis of the inflammation 
from the mucous lining of the urethra to the analogous tissue of the eye. With 
reference to the first, the cases related or referred to by Messrs. Allan (Sysf. of 
Path, and Oper. Surg., vol. i., p. 153,) Mackenzie (op. cit., p. 438,) and Law- 
rence (op. cit., p. 227,) sufficiently establish in our opinion the possibility of its 
being thus communicated. With regard to the opinion of its metastatic origin, it 
is probably erroneous : the testimony of observation is certainly against its occur- 
rence. In none of the cases observed by Mr. Lawrence, in which this ophthalmia 
coexisted with or supei^vened upon gonorrhoea, was the urethal discharge stopped; 
and although generally lessened in quantity, it continued in some instances with 
little diminution ; while, on the other hand, the sudden suppression of gonorrhoeal 
discharge, when effected by surgiccd means, is not succeeded by inflammation of 
the eyes. 

7\eatmrnt. The antiphlogistic plan in all its details has been carried to its 
utmost extent in this disease, and with very variable success, in some instances 
proving effectual for the preservation of sight, while in others it has as signally 
failed, and indeed, " in many cases the result must be unfavourable whatever plan 
is adopted ; because, from the rapidity and violence of the disorder, irreparable 
mischief has been done before assistance is demanded." 

It has been proposed to cut short the disease in its early stage by the application 
of strong astringents and escharotics, as the gr. x solution, or the ointment of the 
nitrate of silver. From the frequent failure of the antiphlogistic mode of treatment 
this method is worthy of a trial in favourable cases, as when the inflammation has 
not yet extended beyond the conjunctiva; and even when the cornea is afl[ected, 
from the generally unfavourable termination of such cases under any plan of treat- 
ment, Mr. Lawrence thinks that these local measures might still be tried, blood- 
letting being premised or accompanying their application, (p. 230.) 

If antiphlogistic measures are determined upon, tliey must be vigorously pursued 
to be of any service. Pi'ovided the cornea is still uninjured, in a doubtful condi- 
tion, or only partiaUy sloughed, we may hope by copious and repeated venesection 
to preserve its integrity in the former case, or some degiee of vision at least in the 
latter. If suppuration and sloughing to any extent has taken place, such activity 
of treatment is unnecessary, though moderate depletion may still be requisite. In 
some cases general bleeding is demanded for the mere relief of the intense suflTering 
attendant upon the disorganization of the denser tissues of the eyeball without any 
reference to the presei-vation of sight. 

Having thus checked the extreme violence of the inflammatory action, the local 
abstraction of blood by leeches, scarification, or excision of a portion of the che- 
niosed membrane, will probably suffice for the removal of the slight remaining 
symptoms. The bowels must be freely moved by active purgatives, and their due 
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action, as well as that of the skin, maintained by appropriate means : a low diet 
and rest will complete all that is necessary in the treatment of the acute stage of 
this disease. Dr. Mackenzie recommends the employment of calomel and opium, 
as in contagious ophthalmia: counter-irritation may be resorted to as an auxiliary 
means, antiphlogistic measures having been premised. The eyes should be fre- 
quently bathed with the bichloride of mercury collyrium to remove the discharge, 
and the edge of the lid smeared with some mild unctuous substance. When the 
inflammation has been completely checked, leaving the patient pale and weak from 
the effects of the previous treatment, it may be sometimes necessary to give gene- 
ral tonics, as quinine, and employ astringents locally, though Mr. Lawrence thinks 
such measures are rarely required. Mr. T ravers, on the other hand, recommends 
a careful but prompt exhibition of tonics, with the use of astringent lotions, in this 
stage of the disease. The best astringent applications are, the alum or nitrate of 
silver solutions formerly mentioned, with which may be combined the use of the 
red precipitate ointment. Ulcers of the cornea may be touched with the lunar 
caustic pencil. 

Besides the severe form of disease above sketched, Mr. Lawrence describes 
(p. 232) a gonorrhoeal inflammation of the conjunctiva, comparatively mUd in its 
symptoms, and much less dangerous in its results ; it readily yields to the as- 
tringent plan of treatment, rarely requiring antiphlogistic measures, unless in pa- 
tients of a full habit.* 



(d) Strumoits Ophthalmia. 

Strumous ophthalmia is peculiarly a disease of chOdhood, nine-tenths of the 
cases of inflammatory aflfections of the eyes in young subjects being of this nature. 
It seldom attacks infants previous to weaning ; from that period to puberty is 
the season of life when it most frequently appears. It rarely occurs, however, in 
adults, unless they have previously suffered from the disease.f 

Strumous ophthalmia has its primary and essential seat in the conjunctiva and 
Meibomian glands, although it may secondarily extend to the tissue of the scle- 
rotica and iris. It is characterized by moderate vascularity of the conjunctiva, a 
copious lachrymal secretion, and a degree of intolerance of light which is quite 
disproportioned to the urgency of the concomitant symptoms. 

The palpebrae are firmly closed by the spasmodic action of the orbicularis, and 
the child seems to be unable to open its eyes by the light of day, even when 
willing ; or if it does succeed by a convulsive eflTort, the cornea is immediately 
rolled upwards beneath the margin of the tarsus, so as to be completely hid from 
view ; an effect which equally follows the forcible separation of the lids, and ren- 
ders an examination of the cornea a matter of no small difl5cult5^ Were we to 
estimate the severity of the other symptoms by the degree of intolerance oflighLj 

* All these various forms of optlialmia are regarded by Sichel ns of the catarrhal type, and 
are collected together under the general term " Blenorrhoic Ophthalmia." Purulent oph- 
thahnia, both in adults and cliildrcn, and Egyptian ophthalmia, he considers as identical in 
their nature, only more or less modified by the circumstances which preside over their for- 
mation and march, and by the age of the individuals attacked. Even gonorrhoeal ophthal- 
mia, much as it differs by the nature of its cause from the ethers, differs very little in its 
symptoms, march, and duration. He proposes to distinguish by the word blenorrhoic the 
milder forms of these ophthalmia;. While the term blcnorrhagic will indicate those in which 
tlie symptoms are not acute. 

t Sichel admits another primary sent for strumous oplithalmia — the cornea, producing 
a scrofulous keratitis, not vascular. Our author treats also of this, p. 316. 

t This is a mistake made by almost all authors who do not distinguish between simple 
strumous ophthalmia and Bcrofulo-rhcuniatismal ophthalmia, in which the sclerotica is in- 
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we should frequently be surprised, on quickly separating the lids, to find the eye 
nearly natural in appearance. We mention the quick separation of the lids, be- 
cause an exposure of a few seconds to the light is sufficient to cause copious in- 
jection of the conjunctiva, and an appearance of vascularity which it would not 
otherwise present; a source of fallacy in estimating the amount of inflammatory 
action present, which it is well to be aware of , 

The vessels observed upon the conjunctiva, and sometimes confmed to the inner 
surface of the palpebrae, generally of a somewhat dusky hue, are either single, or 
arranged in fasciculi, and direct their course to the margin of the cornea, over 
which they pass, terminating towards its centre. At the extremities of these ves- 
sels, small phlyctenulae or pimples, containing a clear or yellowish fluid, are formed, 
which speedily burst, and give place to a small round funnel-shaped ulcer. These 
phlyctenule are also observed upon the sclerotica, and very fi-equently at the line 
of its junction with the cornea; they vary both as to number and size, being ge- 
nerally smallest upon the cornea. 

The degree of pain is generally moderate while the eyes are shaded from the 
light. When the inflammatory symptoms are active it is considerable, especially 
during the night. The secretion from the eyes is evidently of an acrid nature, 
from the irritation it occasions in the nostrils and upon the integuments of the 
face, which become red and inflamed, and are sometimes affected with a pustular 
eruption. The foregoing local symptoms are attended with a disordered condi- 
tion of the stomach and bowels; the tongue is foul; the breath often fetid, and 
the evacuations of an unhealthy character. The temper becomes irritable and 
fretful, and this tends to prolong the disease. 

Towards evening, especially after sunset, there is a considerable remission in 
the symptoms, which have been aggravated during the day; a phenomenon 
which is not observed in any of the other forms of ophthalmia. 

Both eyes are usually affected, though not in an equal degree; or the disease 
may commence in one and pass to the other, or attack them alternately. 

The strumous diathesis is farther indicated by various morbid appearances in 
other parts of the body, some of them evidently produced by the acrid secretion 
from the eyes, others apparently originating in the generat unhealthy condition of 
the system. 

From the insidious nature of this form of inflammation, and the frequent ab- 
sence of any prominent symptom, the most serious organic changes may have 
taken place in the transparent textures of the eye, tending materially to abridge, 
or even totally destroy vision, before' we are aware of the danger with w^hich 
they are threatened. 

The organic changes most to be apprehended are, ulceration of the cornea, 
and the deposition of opaque matter in its substance. 

The phlyctenulse which we have already described as forming upon this mem- 

volved, as long as tlie affection is simple, it is confined to tlie conjunctiva, and the injection 
is peculiar, composed of vessels of tolerable size, slightly tortuous, united in groups, gene- 
rally at the inner or outer margin of the eye, ordinarily constituting a triangle, the base of 
which almost touches the circumference of the cornea, without, however, passing beyond it. 
Beneath this injection the sclerotica is seen of its natural whiteness. As the affection ad- 
vances these groups of vessels spread out so as to cover a greater surface, appear dilated, of a deep 
red, and intermixed with veins; but still so long as the disease is confined to tlie conjunctiva, 
no matter what may be its degree, there is not the slightest epiphora or photophobia; nor un- 
less there is complication, is there increased mucous secretion — in a word, the epiphora and 
photophobia depend upon a rheumatismal complication, while the increased mucous discharge 
depends upon a catarrhal complication. There is, however, in the most simple form of 
strumous ophthalmia, a spasmodic contraction of the eye-lids. It must be recollected, then, 
that the description here given combines the symptoms of scrofulous ophthalmia, scrofulo- 
catarrhal ophthalmia, and scrofulo-rhcumalismal ophthahniii. J. 
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brane may be absorbed, and the remaining opacity be entirely removed, or a 
transparent dimple of the cornea may be left, which is long in filling up. In 
other cases the opacity is observed to extend itself, and red vessels run mto it, 
forming what is named " vascular speck," which is a very troublesome symp- 
tom. More frequently the phlyctenulae burst, and form ulcers which may be 
superficial and considerable in extent, but are generally deep and infundibili-form. 
This change is usually preceded by the appearance of red vessels running to the 
phlyctenulae, a symptom indicative of much danger to the eye, from the fre- 
quency with which the ulcer penetrates to the anterior chamber, causing pro- 
trusion of the iris, and subsequent adhesion of that membrane to the cornea. 
The ulcer, when healed, leaves an opaque permanent cicatrix, which, however, 
may be in some degree lessened by contraction upon itself, or by the growth of 
the patient. If several phlyctenules co-exist upon the cornea, they may unite 
previous to bursting, infiltrating their contents into the substance of the cornea, 
and forming a species of onyx, which is sometimes observed at the edge of the 
cornea, independently of this cause. 

It frequently happens, that while the entire thickness of the corneal substance 
has been penetrated by an ulcer, the lining membrane of the aqueous chamber 
still remains entire, and by the pressure of the contained humours is protruded 
through the opening in the form of a small vesicle, forming what is termed 
"hernia corneae." Should this give way, as generally happens, the aqueous 
humour escapes, the iris is prolapsed, and a dense opaque cicatrix is the result. 

If the corneal ulcer has been of considerable size, and the iris extensively pro- 
lapsed, the pseudo-cornea which has been formed over the protruded portion of 
iris, sometimes gives way before the pressure of the humours, forming a partial 
staphyloma. A general protrusion of the whole cornea may take place from the 
same cause, when its texture has become weakened by inflammatory action, and 
the iris is adherent to its posterior surface. The transparency of the cornea may 
be farther impaired by interstitial deposite, or the ramification of red vessels in 
its conjunctival layer forming a vascular net-work, which has been named 
•' pannus." The inflammation may be propagated from the cornea to the scle- 
rotica and iris, and may even extend to the deeper-seated structures, producing 
serious organic changes of the internal parts, especially when the disease is of 
long standing, and has frequently renewed its attacks. The globe may be en- 
larged by an increased secretion of the humours, a degree of hydrophthalmia 
being thus produced; while in other cases it is observed to be dwarfish and 
atrophic, and apparently the result of interrupted nutrition. 

Frequent and long-continued attacks of strumous ophthalmia generally leave 
the eyes in an imperfect condition, and predisposed to become amaurotic, under 
the influence of causes which would not have similarly affected them in other 
circumstances. 

Dr. Mackenzie (p. 469) describes, under the name of Pustular Ophthalmia, 
another form of strumous inflammation of the eye, which diflers in several re- 
spects from that which we have just described. The subjects of it are generally 
children of somewhat advanced age, or young adults. It is not attended widi 
danger to the transparent textures of the eye, and readily yields to a very simple 
mode of treatment. As its name indicates, it is characterized by the formation 
of pustules, generally of considerable size, filled with an opaque yellow matter, and 
usually seated a line or two distant from the margin of the cornea: they burst 
and are converted into broad elevated ulcers. The vascularity of the conjunctiva 
is fasicular and confined to the vicinity of the pustules. Sometimes it is pretty 
general over the surface, and accompanied Avith conjunctival ecchymosis. This 
ophthalmia is often combined with catarrhal conjunctivitis. The intolerance of 
light is generally moderate in degree, sometimes wholly absent; and we never 
observe the spasmodic contraction of the lids so frequently attendant upon the 
ordinary form of strumous inflammation of the eyes. 

Causes. This form of ophthalmia, as its name implies, occurs in individuals 
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of scrofulous diathesis, in whom the morbid predisposition may be called into 
action by various causes, as the use of unwholesome food, excess or irregularity 
of diet, residence in bad air, and neglect of exercise; to which may be added ex- 
posure to cold and wet, teething, over-exertion of the eyes, the presence of irri- 
tating bodies in the folds of the conjunctiva, slight blows, &c.; and it is a not 
unfrequent sequela of exanthematous fevers and hooping-cough. 

Treatment. Originating as this disease unquestionably does in an unhealthy 
condition of the system, we cannot expect that any mode of treatment will prove 
effectual for its cure, which is not in a great measure directed to the improving 
and confirming of the general health. Unless this ultimate object is kept con- 
stantly in view, and perseveringly aimed at, the most appropriate local treatment 
will prove altogether unavailing. 

As strumous ophthalmia is almost invariably attended with an unhealthy con- 
dition of the digestive organs, our first care must be to restore and ensure the due 
performance of their functions. It will be necessary to administer purgatives, 
and those too of an active nature even in young children: large quantities of morbid 
faeculent matter are thus frequently removed; and a brisk purge, several times re- 
peated, will in some instances suffice to effect a cure. The purgative plan of 
treatment has been recommended as especially useful when the ophthalmia is 
accompanied with an impetiginous eruption over the body; but we must be cau- 
tious not to carry it too far, from the debility which may ensue. After thoroughly 
clearing the bowels of their unhealthy secretions, we may exhibit mild altera- 
tives. In some cases attended with heat of skin, a quick pulse, ^nd a foul tongue, 
we may commence the treatment more advantageously with an emetic, and after- 
wards small doses of tartar-emetic (to children Jj to ^^ of a grain) thrice a-day. 
Antimony combined with the sulphate of magnesia, and administered so as to 
keep up a state of nausea and catharsis, is a mode of treatment well adapted to 
acute cases in adults. 

Blood-letting, either general or local, is seldom requisite, and intolerance of 
light alone is not to be recorded as an indication either for its employment or 
repetition. If there be considerable redness and pain of the eye with general 
fever, leeches must be applied. It may be necessary to repeat them frequently, 
if the local symptoms continue urgent, and the constitution will bear the deple- 
tion; though it must be borne in mind that depletion alone Avill not effect a cure, 
and we may often as effectually subdue the disease, while we save our patient's 
strength, by the exhibition of tartar-emetic. Repeated bleedings, to the neglect 
of other means, are highly pernicious; tending to increase the irritability of the 
affected organ, and by reducing the patient's strength, to render the transparent 
textures of the eye more susceptible of destructive changes. 

Tonics are peculiarly useful in this disease, from their effects in removing the 
constitutional debility upon which it in a great measure depends. After the ali- 
mentary canal has been sufficiently cleared by the exhibition of purgatives, we 
may commence their use; and the di-sulphate of quinine seems to be the most 
eligible form. Dr. Mackenzie, who has used it extensively, says, "In most of 
the little patients to whom I have administered sulphate of quinine, it has acted 
like a charm, abating commonly in a few days the excessive intolerance of light 
and profuse epiphora, promoting the absorption of phlyctenulse, and hastening the 
cicatrization of ulcers of the cornea." (P. 460.) A healthful condition of the 
skin should be promoted by the use of the tepid bath, or daily ablution of the 
body with tepid salt water, followed by gentle friction. The temperature of the 
water may be gradually reduced, till the cold plunge, or shower-bath, can be 
borne with advantage. 

Among constitutional remedies we ought not to omit to mention the marked 
benefit which is frequently derived from change of air, especially by the removal 
from the impure atmosphere of a large town to the more salubrious air of the 
country. 

Mercury or its preparations, though usually administered in this disease for 
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their purgative effects are sometimes employed with other intentions. Their 
deleterious influence however upon strumous habits, should deter us from their 
exhibition, except as purgatives or alteratives, unless imperatively demanded, as 
to arrest disorganization of the transparent textures of the eye. In these circum- 
stances, calomel and opium may be given till the gums are affected, or the 
Hydrarg. c. Creta, either singly or combined with James's powder, or the Pulv. 

Ipecac. Comp. 

Counter-irritation is highly beneficial, and is often effectual in speedily re- 
moving the intolerance of light. Its mode of application is a matter of some dif- 
ficulty in very young subjects, and requires to be conducted with caution. If 
we prefer a blister, it ought to be applied between the shoulders or behind the 
ears, and should be removed in six or eight hours at farthest: it is safer to repeat 
the application after a short interval, than to keep up a discharge by the use of 
irritating ointments. The position of tlie child during sleep is a matter of some 
moment: it ought on no account to be permitted to lie burying its face in the pil- 
lows; nor, unless absolutely necessary, should it be allowed to remain in bed 
during the day. 

Local remedies. Scarification of the conjunctiva of the lids has been recom- 
mended, especially in chronic cases, and may sometimes be employed with advan- 
tage. Warm fomentations are employed with much advantage when the symp- 
toms are at all severe, affording much relief to the photophobia and spasm of the 
lids. A bit of flannel, or soft sponge, wrung out of a decoction of poppyheads, or 
chamomile flowers, or an infusion of opium, may be applied to the eyes as hot as 
it can be borne ; or they may be exposed to the vapour of laudanum, or of a vinous 
solution of belladonna, raised by mingling it in a cupful of hot water; warm bread 
and water poultices during the night are sometimes beneficial. 

When the symptoms are moderate and the attack recent, evaporating or slightly 
stimulating lotions are frequently effectual in removing the complaint The solu- 
tion of a grain of the bichloride of mercury in 3viij of simple or rose water, is as 
useful a form as any : it should be employed tepid to bathe the eyes several times 
daily. 

In severe attacks, when the acute inflammatory symptoms have been subdued 
by the treatment already pointed out, stimuli of considerable strength may be ap- 
plied to the surface of the eye with decided benefit. The most useful are the gr. 
iv solution of the nitrate of silver, the red precipitate ointment, and the Vinum 
Opii. They have a marked effect in diminishing the irritability of the organ, in 
promoting the healing of ulcers of the cornea, and in dispersing the opacities which 
these may have occasioned. The red precipitate ointment should be introduced 
between the lids at bed-time eveiy night, or every second night; and any other 
stimulant which is selected ought to be regularly applied once a-day, or every two 
days. 

Wlien large ulcers exist upon the cornea, a stronger solution of nitrate of silver 
than that mentioned above may be applied directly to their surface with a camel's 
hair brush, or the lunar caustic pencil filed to a shai-p point may be employed. 
The latter is especially useful in deeply penetrating corneal ulcers, or when there 
is protrusion of the iris from the anterior cliamber"ha\nng been opened. The pro- 
lapsed portion may be touched with it every second or third day. 

In deep central ulceration of the cornea, the extract of belladonna should be 
smeared over the eyebrow, or an ointment containing this substance rubbed into 
the temple and forehead : its effect in dilating the pupil is sometimes sufficient to 
free the iris, even when involved in an ulcer of the cornea. The eyes should be 
protected from the light by the use of a broad green shade, and guardians of chil- 
dren ought to be cautioned against binding up their eyes with" handkerchiefs, a 
common and most pernicious practice. It is not necessary to confine the patient 
to a dark room, exposure to the air when the weather is fine being decidedly bene- 
ficial. 
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In cases of " vascular speck," the removal of a portion of the enlarged vessels 
which supply it, is one of the most effectual means of arresting its progress. 

With regard to the treatment of the pustular form of strumous ophthalmia, a 
few words will suffice. The pustules or ulcers should be touched daOy with solid 
caustic, or a strong solution of nitrate of sUver, and the eyes bathed with the 
bichloride of mercury collyrium. After the exhibition of a few smart purges, it has 
been recommended to give ehalybeates, as the sesquioxide of iron, in the dose of 
from gr. x to xx thrice daily : we have seldom found this necessary, the disease 
yielding readily to stimulating local applications. 

(e) Variolous Ophthalmia. 

The sympathy which is observed to exist between the skin and the mucous 
membranes in a state of health, is equally exhibited in their morbid conditions; and 
in no instance is it more strongly marked than in the exanthemata, in all of which 
the eye is apt to suffer, sometimes very severely. Previous to the introduction of 
vaccination, variolous inflammation of the conjunctiva was a frequent cause of 
serious injury to vision, or even of its complete destruction. The variolous pus- 
tules may be confined to the integuments of the palpebrae, or they may be de- 
veloped on any part of the conjunctiva of the eye ; constituting true variolous 
ophthalmia. When they occupy the former situation, and are numerous as in the 
confluent form of the disease, they are attended with great swelling of the lids, by 
which the eyes are completely closed ; while the augmented conjunctival and Mei- 
bomian secretions being confined by the incrustations which bind together the 
cilia, tend to increase the irritation of the oi-gan and the patient's suffering. As 
the disease subsides these more immediate effects of the inflammation may pass 
away and the eye escape uninjured, though we more frequently find that both the 
eye and the lachrymal apparatus have materially suffered. 

Among the changes of structure usually resulting from the formation of pustules 
upon the palpebrae, may be enumerated complete destruction or an abnormal posi- 
tion of the cilia, unsightly marks upon the tarsi, irregularity of their edges, or 
superficial ulcerations and excoriations with an irritable condition, which from slight 
causes is apt to pass into chronic ophthalmia of a very obstinate character. 
Chronic inflammation of the lachrymal sac and strumous inflammation of the con- 
junctiva are also frequent consequences of small-pox. 

True variolous ophthalmia is characterized by the formation upon the conjunc- 
tiva of the pustules peculiar to this disease : they may be seated in any part of the 
membrane, though the greatest danger is to be apprehended from their develop- 
ment upon the corneal layer. The disease is essentially the same on the cornea 
as on the skin, though in the former case its effects are serious and destructive, 
while in the latter they are comparatively insignificant. From the great tumefac- 
tion of the lids, it is frequently impossible to ascertain by inspection the actual con- 
dition of the eye ; but if there is pain of the globe aggravated by motion or exposure 
to light, a feeling of dryness and stiflTness of the eye with a sensation as of sand in 
it, and increased lachrymation and discharge, we may infer the existence of acute 
variolous inflammation, and consequently imminent danger to vision. If the above 
symptoms are absent, the disease is probably confined to the palpebrse. The pus- 
tules of the palpebral conjunctiva are small and of a yellowish colour. Upon the 
cornea they commence by small whitish points, which gradually become elevated 
and yellow. The suppuration extends to the substance of the cornea, and a pointed 
elevated pustule is formed, which is sometimes succeeded by onyx. The inflam- 
mation may extend to the deeper tissues of the eye. 

Total or partial loss of sight will result from these disorganizing processes. 
Suppuration or sloughing of the cornea is followed by a greater or less degree of 
opacity, which may or may not be attended with synechia anterior. Prolapse of 
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the iris, or staphyloma, will follow penetrating ulcers, and in severe cases almost 
the whole of the cornea may be destroyed by purulent infiltration and ulceration. 

Should the eyes escape during the early stages of variola, they are still liable 
to become the seat of a pustular eruption during the decline of the disease in 
other parts of the body: from this circumstance it has been named, " secondary 
variolous ophthalmia." The period of its attack varies from two to six weeks 
after the apparent termination of the primary complaint, with which it is identi- 
cal in character; and though milder in degree, it is still not unattended with dan- 
ger to vision. One or more pustules may form on the cornea, their development 
being accomplished in the manner already described, and accompanied with 
redness of the sclerotic coat, lachrymation, pain, and increased sensibility to Hght. 
This form of the disease seldom terminates in destruction of the cornea. The 
matter of the pustules is either entirely absorbed, leaving no trace of the disease; 
or ulceration takes place, and opacities varying in degree are the result. The in- 
jury to vision is often less serious than the aspect of the disease in its early 
stages would lead us to anticipate. 

Treatment. When the eruption is limited to the integument of the eyelids, 
besides placing the patient in a moderate temperature and upon a cooling re- 
gimen, with the use of tepid ablutions, we may adopt some local measures 
to moderate the irritation occasioned by the pustules. The face should be covered 
with a soft cloth spread with some mild cerate, or fomented frequently with cha- 
momile decoction, or tepid milk and water. When the pustules are matured 
their contents may be evacuated by pricking them, and the succeeding incrusta- 
tion removed, after being well softened with some unctuous application, or tepid 
wash. M. Serres recommends the pustules to be opened and thoroughly cauter- 
ized with the solid nitrate of silver. {Traite de V Ophthalmie, 4'C. par J. Sichel, 
p. 460.) 

In true variolous ophthalmia, when the pustules have extended to the conjunc- 
tiva of the lids and globe, and to the cornea, active antiphlogistic measures seem 
alone to afford any chance of saving the organ, but unfortunately these are not 
always admissible. If the propriety of general bleeding is questionable, local 
depletion by leeches to the temples or behind the ears may be resorted to with 
advantage, and followed by a blister if necessary. Mercurial purgatives should 
also be freely administered. From the swollen condition of the palpebrae it is 
frequently impracticable to make any application to the inflamed conjunctiva; but 
the external surface may be bathed frequently with poppy decoction or tepid 
water, and the edges of the lids may be smeared with cold cream after removing 
the incrustations. As soon as the state of the parts will admit of it, a weak 
solution of nitrate of silver or diluted Vin. Opii should be injected between the 
lids. 

In the treatment of the secondary form of the disease, the exhibition of tartar 
emetic has been recommended as tending to abate the inflammation, and promote 
the absorption of the pustules and onyx. Leeches and blisters may also be re- 
quired. When the acute inflammatory symptoms have been subdued, quinine 
may be given Avith advantage. Undiluted Vin. Opii should be applied once daily 
to the conjunctiva, and belladonna smeared over the eyebrow as a precautionary 
measure to keep the pupil dilated. M. Serres recommends the adoption of his 
mode of treatment for pustules seated upon the cornea, as well as for those upon 
the integuments of the lids. 

(f) Morb'dlous and Scarlatinous Ophthalmia. 

The ophthalmia which usually accompanies measles and scarlatina is neither 
so severe in its nature, nor so injurious in its consequences, as that attendant 
upon variola; bearing the same relation to the latter in decree which is observed 
to exist between the cutaneous inflammations in these several exanthemata. 
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The conjunctiva, participating in the morbid condition of the cutaneous circu- 
lation, exhibits some degree of redness accompanied with intolerance of light, 
slight pain, and increased lachrymal discharge. The cornea sometimes becomes 
the seat of phlyctenulae, ulcers, or onyx, especially in scrofulous subjects, and 
indeed it is difficult to distinguish this form of inflammation from ordinary stru- 
mous ophthalmia till the eruption appears. In weakly children, or from the 
neglect of proper treatment, ulceration of the cornea and staphyloma have some- 
times resulted from the ophthalmia attendant upon measles, and Mr. Lawrence 
has observed the same occurrence in that accompanying scarlatina. Opacities of 
the capsule of the lens, and affections of the iris, have been observed in some rare 
cases to ensue from scarlatinous ophthalmia. 

Treatment. Active treatment is not required in these ophthalmias. The eyes 
should be frequently bathed with some cooling wash and protected' from' the light. 
The patient ought to be freely purged, and if the symptoms are unusually severe, 
a few leeches may be applied to the temples, followed by a blister behind the ear 
or to the neck. The nitrate of silver solution and the di-sulphate of quinia will 
be found highly useful when the acute symptoms have yielded. 

(g) Erysipelatous Ophthalmia. 

Inflammation of the eyes from the extension of erysipelas of the face to the 
conjunctiva is frequently observed, but idiopathic erisipelatous inflammation of the 
conjunctiva, a form of ophthalmia described by some authors, is of rare occur- 
rence. It is chiefly characterized by the elevation of the ocular conjunctiva in 
the form of vesicles round the cornea, which are of a soft consistence and yellow- 
ish red colour; the natural secretions of the part are augmented, and there is 
some degree of pain; the disease seems disposed to subside of itself, and does not 
demand any treatment beyond the puncture of the vesicles, and the exhibition of 
an aperient and diaphoretic. It is chiefly observed in individuals of cachectic 
habit, and may be caused by atmospherical changes, slight blows, and the stings 
of insects.* 

II. Inflammation of the Sclerotica. 

Rheumatic Ophthalmia, or, as it has been termed. Sclerotitis atmospherica, 
may be defined to be an inflammation of the sclerotica and surrounding fibrous 
tissues of the orbit: it rarely exists alone, being either accompanied from the first, 
or speedily followed, by a degree of inflammation of the conjunctiva. The iris 
and cornea suffer to a certain extent, though, unless from neglect or mistreatment, 
serious change of structure in either is not usually observed. 

Symptoms. There is general bright redness of the globe of the eye, specially 
developed round the cornea, towards the margin of which the radiated sclerotic 
vessels may be observed advancing, and along with those derived from the 
conjunctiva, passing over it to the extent of about half a line, forming a fine 
vascular wreath, encircling the cornea either wholly or in part, and in which 
all the vessels are observed to terminate with sharp points, and at an equal height; 
none pass beyond it, the rest of the cornea remaining free. This arrangement 
and mode of termination of the vessels is considered by Jungken to be characte- 
ristic of Rheumatic Sclerotitis. (Lehre von den Jlugen Krankheiten, p. 231.) 

As the inflammation extends to the lining membrane of the aqueous chamber, 

* The conjunctiva rather offers a general appearance of infiltration, with a confluent pale 
yellowish or reddish injection ; the secretions are scarcely augmented ; there is no intolerance 
oflight or injury to vision, and the pain seerns to be confined to a disagreeable sensation of 
prickling or tension, owing to the swelling of the conjunctiva and its projecting between the 
lids. T 
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the cornea becomes hazy;* the iris loses its lustre, and ^7;^times .^^^"^^^^ 
colour; its movements are sluggish, and the pupil is ^j^^^^^^^^at contracted as ma^ 
easily be ascertained when only one eye is ^^^^^ed by comparing it wi^^^^^^^^^ 
other. Vision is of course impaired to a greater or less degree J^^^^^^^^^ />f 
light is always present, but varies in amount according to the seventy of the 
other symlms.^ The lachrymal secretion is considerable in quantity, and flows 
^eriodiSy from the eye. The pain felt in the globe of ^^e eye is of a stinging, 
darting character, accompanied with a sensation of fulness and pressure. It ex- 
tends llso to the orbit and forehead, temple, cheek, and generally m the course of 
the branches of the fifth pair of nerves distributed to the face. The pam i. much 
increased by warmth, and is sometimes of a pulsatory character, or consists, 
chiefly in an agonizing, wearing-out sensation. It continues tdl the disease is 
subdued, varying, however, in degree, increasing in severity towards sunset, 
attaining its maximum about midnight, and abating towards morning: it entirely 
prevents sleep, and is a cause of so much distress to the patient, that he never 
fails particularly to mention it. Along with these symptoms fever is present to a 

greater or less degree. • , • i,-ij a ^A 

Causes. This form of opthalraia is more rarely met with m children and old 
persons, than in those of a robust constitution and of middle age, the same exciting 
causes probably originating at diff-erent periods of life diff-erent forms of ophthal- 
mia. It may occur in those who have never suff-ered from rheumatism m other 
parts of the body, and under any circumstances is said to be always a pnmary 
aff-ection, never metastatic. Both eyes are seldom simultaneously attacked; when 
it does happen, one is generally more seriously aff'ected than the other. Ihose 
who have suffered once from this disease, are very liable to be again attacked. 

Diagnosis. Besides the diversity of their seats, inflammation of the sclerotic 
coat is easily distinguished from the corresponding aff-ection of the conjunctiva, 
by the following diagnostic marks: The redness in inflammation of the sclerotica 
is deep-seated, and forms a radiated zone around, and upon the margin ot the 
cornea; in that of the conjunctiva it is superficial and reticulated, and trequenUy 
accompanied with sub-conjunctival patches of ecchymosis. The secretion from 
the eye in the former (sclerotitis) is lachrymal, in the latter it is mucous. Ihe 
pain attendant upon sclerotica is generally severe, deep-seated, and frequently 
pulsative; it is especially felt over the orbit, and is aggravated from sunset to sun- 
rise. In inflammation of the conjunctiva, the pain is comparatively slight; it is 
felt upon the surface of the conjunctiva, imparting a sensation as of sand beneath 
the eyelid; it seldom extends to the head, and is felt most in the mornmg when 
the eyes begin to be moved. In inflammation of the sclerotica there is always 
intolerance of light, varying in degree according to the severity of the other 
symptoms; in that of the conjunctiva, though slightly observed in the early stage 
of the disease, it disappears as the other symptoms become developed. The 
cornea, moreover, is dull and hazy in the former; in the latter it preserves its na- 
tural appearance. If the inflammation has advanced to the iris, symptoms of 
iritis will be superadded to those already mentioned. 

Treatment. Venesection is generally necessary in all cases of rheumatic oph- 
thalmia. With a full strong pulse and a foul tongue, we may take fifteen or 
twenty ounces of blood, to be followed by the application of leeches in conside- 
rable numbers to the forehead or temple. The circumorbital pain is generally 

* Sometimes instead of affecting the deepest laminae of the cornea producing this hazy ap- 
pearance, rheumatisinal ophthalmia implicates the more superficial Inyers, in giving rise to 
the formation of a small phlyctena which does not appear supplied by the sclerotic vessels, 
which bursts, leaving a small ulcer; the cicatrix of the ulcer, however, is not productive ot 
opacity, but leaves a small facet cut out of the cornea ; the hazy appearance of the cornea 
ascribed to an extension of the disease to the lining membrane of the eye, is in fact attributa- 
ble generally, to the involvement of the deeper layers of the cornea itself as is clearly proved 
by microscopic examination. (Vide Sichcl, p. SG'?.) J. 
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much relieved by the depletion; but should it still continue with a hard pulse, we 
must repeat the venesection; and this may be several times required before -the 
symptoms entirely yield. 

After clearing the bowels with a smart purgative, four grains of calomel and 
one of opium ought to be given every night, or they may be exhibited in smaller 
doses at intervals during the day. The effect of this oombinatioa in relieving the 
circumorbital pain is very marked; but as it is not given with a view to produce 
salivation, we are to be guided in its administration rather by the effect produced 
upon the disease, than upon the system. It is seldom, however, productive of 
decided benefit till the mouth is made slightly sore. Occasional laxatives should 
be administered to obviate the constipating effects of the opium; but active purga- 
tives are to be avoided, as tending to interfere with the due action of the mercu- 
rial. 

The vinum colchici has been recommended, either alone or in combination 
Avith a purgative. If employed singly, it ought to be given in the dose of 3j or 
3iss every four or six hours till some decisive effect is observed. When thus 
exhibited, its effects must be closely watched. 

Warm opiate frictions on the temple and forehead are useful in averting or re- 
lieving the nocturnal paroxysms of pain. Laudanum alone, or combined with the 
extract of belladonna, may be used for this purpose, and ought to be applied 
about an hour previous to the expected occurrence of the attack. Equal parts of 
laudanum and Tr. Cantharides form a good liniment in chronic cases. Blisters 
are frequently found beneficial. 

The iris should be kept under the influence of belladonna during the whole 
course of the disease. 

Applications to the eye in the form of coUyria are of little service; those of a 
stimulating character are decidedly hurtful in the early stages. Tepid water may 
be recommended as at least harmless. The vinum opii, either pure or in a diluted 
state, will be found useful, after the acute inflammatory symptoms have been re- 
moved, and little more remains than a lingering redness and morbid irritability of 
the organ. At this period of the disease, general tonic medicines are sometimes 
advisable, as small doses of the di-sulphate of quina, or of the mineral acids. Dr. 
Mackenzie recommends the arsenical solution in old mis-treated cases, in doses 
of from eight to twelve drops three times daily. 

(a) Calarrho -Rheumatic Ophthalmia. 

To describe this disease merely as a complication of the former with a catar- 
rhal affection of the conjunctiva, would not, in our opinion, be sufficient; its fre- 
quent occurrence and the serious organic changes which it often occasions in the 
structure of the eye, entitle it to a separate consideration. 

Symptoms. We have the sandy pain and muco-purulent secretion, characte- 
ristic of conjunctival inflammation, co-existing with the circumorbital uneasiness, 
lachrymal discharge, and intolerance of light observed in sclerotitis. The latter 
affection is generally the more severe of the two. 

Beneath the recticular arrangement of the conjunctival vessels may be observed 
the zonular disposition of those appertaining to the sclerotica, at least when not 
concealed by inflammatory oedema of the sub-mucous cellular tissue, a not unfre- 
quent accompaniment of the acute stage of the disease. The discharge from the 
inflamed organ is moderate in quantity, and from its compound nature is seldom 
opaque; imparting a moist appearance and slippery feeling to the palpebrae, the 
edges of which are generally found adhering in the morning from incrustations 
of the Meibomian secretion, and their external surface is occasionally red and 
swollen. The photophobia and lachrymation, which are considerable throughout 
the course of the disease, become more marked when the inflammation has ex- 
tended to the structure of the cornea. 

Structural changes in the cornea in the form of ulceration, or deposition of pus 
Vol. II.— 20 
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in its substance, are what is most to be apprehended; and these are symptoms of 
sudi frequent occurrence, that if the disease has been allowed to run on un- 
checked during eight or ten days, we may expect to meet with one or both of 
these consequences, especially in patients of advanced years. The ulceration is 
peculiar in this respect, that it tends to spread over the surface of the cornea, 
rather than to penetrate deep into its substance. The ulcer is generally of an 
irregular figure, with a transparent and uneven surface, somewhat resembling an 
abrasion of the conjunctival covering of the cornea, or as if a portion of its sub- 
stance had been hacked off with a cutting instrument. The deposition of pus in 
the substance of the cornea, constituting what is termed onyx, is a symptom still 
more alarming with reference to the eventual preservation of vision. It is usually 
observed first at the lower edge of the cornea, from whence, gradually extending 
upwards, it may involve half the diameter of that membrane. The pus thus 
deposited is rarely absorbed, being generally evacuated externally through an 
ulcer which forms over its centre. 

Very frequently the ulcerative process extends inwards through the posterior 
layers of the cornea, giving vent to the aqueous humour and producing prolapse 
of the iris, which terminates in general or partial staphyloma. 

Hypopion, or the deposition of pus in the anterior aqueous chamber, is some- 
times observed to accompany the formation of onyx; or it may result from the 
contents of the onyx being primarily discharged into this cavity through the pos- 
terior wall of the cornea, this membrane ultimately giving way through its entire 
thickness. While these changes of structure are proceeding in the cornea, the 
iris becomes altered in colour,* and sluggish in its movements; lymph is effused 
into the pupil, which is now observed to be hazy and contracted, and at last may 
be entirely closed. 

Febrile symptoms indicate the sympathetic affection of the constitution. 

Sleep is prevented by the nocturnal accession of pain, and the patient's suffer- 
ings are frequently aggravated by the co-existence of catarrhal affections of other 
portions of the mucous membrane. 

Beer attributed rheumatic ophthalmia to the effects of currents of cold air, 
while he supposed the catarrhal form of the disease to originate from a similar 
impression of a foul atmosphere. The disease in question may possibly arise 
from the co-existence of these causes, a combination often to be met with in the 
damp and ill-ventilated dwellings of the poor. The subjects of it are generally 
persons advanced beyond the meridian of life; it is more rarely observed in the 
middle-aged or young, and we have never seen it in children. 

Treatment. As we have here the co-existence of two distinct diseases, our 
treatment must be equally of a two-fold nature, being directed both against the 
sclerotic and conjunctival part of the affection. 

With regard to the former, those means must be employed which have already 
been recommended under the head of rheumatic ophthalmia. 

The accompanying conjunctivitis is to be treated by the usual local applica- 
tions, mentioned under the head of that disease, although it Avill be prudent to 
postpone their employment till the acute symptoms of the sclerotic affection have 
yielded; the gr. iv solution of the nitrate of silver may be dropped into the eye 
several times daily, or the Vin. Opii either pure or diluted. The red precipitate 
ointment should be smeared upon the edges of the palpebrae at bed-time, and a 
solution of gr. j of the Hy^rarg Bichlor. in 3viij of water used tepid, as a colly- 
rium, three or four times a-day. 

The rheumatic symptoms are generally the first to yield, the catarrhal per- 

* When the iris becomes involved, in addition to the ordinary symptoms of iritis, there is 
one which is peculiar, and, although not of constant occurrence, may be considered when it 
exists, as pathognomonic of rheumalismal or arthritic iritis ; viz : an oval form of the pupil, 
of which the greater diameter corresponds with the vertical axis of the eve. J. 
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sisting for some days longer; in other instances, the circumorbital pain continues 
to linger after the conjunctivitis has disappeared. 

Dr. Mackenzie dissuades from any attempt being made to evacuate the con- 
tents of an onyx by incising the cornea; stating that, in every case in which he 
has adopted this measure, partial or total staphyloma has resulted. [Practical 
Treatise, p. 488.*) 



III. Inflammation op the Cornea. 

Inflammation of the cornea, attacking different portions of its tissues, has been 
already described, as occurring in several of the ophthalmias. The disease which 
we are about to consider is, at its origin, apparently seated in the parenchyma of 
the cornea, although it gradually spreads to its other tissues, and sometimes even 
extends throughout the various textures of the eyeball. Occurring generally in 

* We cannot conclude the subject of ophthalmia without referring to a peculiar form of 
this disease, not described by the author, generally connected with visceral derangement, and 
an obstruction in the venous circulation, and hence designated by the German ophthalmolo- 
gists as ^^ abdominal or arthritic or venous ophthalmia." The character of the injection is in 
this form pathognomonic, and evidently attributable to a venous congestion of the eye, de- 
pendent on a general cause of a like nature. Hence the affection is not confined to the con. 
junctiva and sclerotica, but bears principally upon those tissues which most abound in the 
venous capillaries, particularly the choroid and its dependencies. 

The conjunctiva presents a few large, almost varicose vessels, bifurcating twice and anasto- 
mosing by arcade around the cornea, very distinct when not complicated with catarrhal 
ophthalmia, but still recognisable, even when this complication exists. Beneath this, and 
partially masked by it in some cases, is to be seen the specific injection of tlie sclerotica, 
composed of vessels forming a zone around the cornea, resembling somewhat the rheumatismal 
zone, but differing from this latter in being of a deeper colour, bifurcating and anastomosing 
before reaching the circumference of the cornea, from which they are separated by a bluish 
circle, (arcus arthriticus of Beer — venous circle of Sichel.) This circle, constituting the 
pathognomonic symptoms to which we wish to direct attention, being probably due to a corre- 
sponding engorgement of the canal of Fontana, which canal is in reality a sinus receiving the 
veins of the iris, and must consequently participate in the general congestion, or due possibly 
in those cases where the venous circle is incomplete, to an inflammatory swelling of the ciliary 
body which separates the fibres of the sclerotica in certain points, and renders this membrane 
80 diaphonous, that a change in the colour of the subjacent tissue becomes visible through it. 
The cornea, as in all cases of affection of the sclerotica, particularly when combined with 
derangement of the choroid, may offer an interlaminar effusion. This is sometimes followed 
by a circumscribed, oval ulceration, with irregular edges, which itself often presents a pulvu- 
rulent or cretacious appearance prior to its cicatrization. 

We have already mentioned that the congestion bore principally upon those tissues most 
abundantly supplied with veins; in corroboration of this the iris is always affected, and the 
changes which occur in it are peculiar, in addition to the dull, dirty colour ordinarily assumed 
by this membrane when diseased, its tissue becomes more attenuated, and the pigmentum dis- 
appearing in certain points, gives to it a marbled appearance, exhibiting itself in patches of a 
grayish, bluish, or pearly colour, contrasting with those parts of the iris where the pio-mcntura 
is still retained. The pupil also when not adherent to the capsule of the lens is perpendicu- 
larly or more frequently transversely oval. But if the iris is affected, so a fortiori is the cho- 
roid and the consequent disorganization of this membrane, frequently gives rise to a series of 
symptoms, the mechanism of wiiich is not generally well described by authors, but which con- 
Ptitute a new disease called C/aucoma, better designated by the term Chronic Choroiditis; 
the conBideralion of which will be found in the notes to the chapter on Choroiditis. J. 
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individuals of a strumous habit, it partakes of the chronic character of scrofulous 
disease, and seems therefore entitled to the distinctive appeUation of Strumous 
Corneilis. 

Sympfoms. The usual subjects of its attacks are individuals between the ages 
of eight and eighteen years. It generally commences slowly and insidiously, the 
cornea loses its natural brilliancy,* and becomes dull and hazy, its surface appearmg 
as if covered with fine dust, or resembling glass which has been breathed upon. In 
a more advanced stage, attended with increased opacity, the cornea frequently 
appears covered with minute depressions, such as might be produced by dotting its 
surface with the point of a pin ; sometimes they are of greater depth, resembling 
under a magnifying lens numerous small ulcers aggi-egated together. The fine 
vessels of the conjunctiva and sclerotica become injected with red blood ; those of 
the latter membrane, Avhich is the principal seat of increased vascular action, are 
arranged in radii round the cornea, and present a carmine hue. The edge of the 
cornea is sometimes partially encircled by a ring of minute vessels, of a brownish 
red colour ; occasionally they are arranged in patches slightly elevated, with a re- 
gularly defined margin, and bearing a close resemblance to spots of ecchjnnosis. 
Examined with a strong magnifying power, they are seen to be composed of 
numerous small vessels, which are straight and parallel with each other. Single 
vessels are observed to pass over the corneal epidermis and ramify upon it; 
sometimes they are so numerous as to form a vascular net work covering the 
entire surface, and giving rise to the appearance which has been named "Paimus." 

Besides the general haze of the cornea, there is a marked tendency to the depo- 
sition in its substance of an opaque white matter, which is sometimes confined to 
circumscribed spots, with intervening transparent portions, giving the cornea a 
mottled appearance. These spots occasionally assume a yellowish hue, as if pus 
had been deposited ; but they rarely ulcerate, and deep ulceration is scarcely ever 
seen. In other instances the deposition is more general ; commencing at the cen- 
tre it spreads towards the circumference, producing dense opacity of the whole 
surface, of a uniform dirty white colour. At this stage of the disease, the cornea, 
when examined laterally, is seen to be increased in volume, and its texture appears 
as if softened. 

Inflammation of the cornea, when of some standing, is usually accompanied with 
an increased secretion of the aqueous humour, producing a change of figure in the 
cornea, which becomes more convex than natural. Sometimes the whole globe 
assumes a somewhat conical form, the thinning of the sclerotica anteriorly per- 
mitting it to give way beneath the pressure of the recti muscles; thus constituting, 
to a certain extent, staphyloma of the corpus ciliare. 

Dilatation of the pupil with some degree of amaurosis has been observed. In 
other cases, the inflammation has spread to the iris, producing contraction of the 
pupil, and adhesion to the capsule of the lens. From the opaque condition of the 
cornea, it is frequently very difficult to ascertain the precise state of the internal 
structures. Much assistance may be derived in such circumstances from dilating 
the pupil with belladonna, and concentrating the light upon it by means of a large 
double convex lens. 

The intolerance of light is generally moderate in degree, though in some 
instances it is very great, and accompanied with lachrymation. Considerable 
paint with a sense of pressure or tension in the eye, and pain in the forehead, are 

* Mackenzie and Velpeau spoak of a sea-green colour of the cornea, as aUendant upon its 
inflammation; this appearance is not mentioned by other authors, and its existence is posi- 
lively denied by Sichel. j_ 

+ When the keratitis is pure and uncomplicated there is neither photophobia nor increased 
secretion, pain rarely exists, but vision is impaired according to the degree of opacity, from 
a slight cloudiness to complete blindness ; it must be borne in mind that the description above 
given includes not only simple corncitis but its complications. J. 
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frequent symptoms in the early stages. The pain is sometimes acute, coming on 
in paroxysms ; but in the chronic state it is slight, especially after the whole 
cornea has become opaque. 

The prognosis is rather unfavourable, although from the early age of the 
patients who are usually the subjects of this affection, surprising recoveries cer- 
tainly take place. 

'J realment. Judging from the apparent chronic character of the inflammation 
and the trivial amount of pain usually attending it, we might suppose that deple- 
tion was seldom indicated ; the local abstraction of blood, however, is productive 
of the best effects in the early stage of the disease, ff there be severe pain in the 
eye and forehead, the propriety of antiphlogistic measures is sufficiently obvious; 
it may even be necessary to bleed from the arm. The local depletion ought to be 
repeated occasionally, care being taken not to reduce too much the strength of the 
patient. 

Purgatives and emetics should be employed as recommended under the head of 
Strumous Oplithalnda. 

The exhibition of small doses of the potassio-tartrate of antimony, in combina- 
tion with the di-sulphate of quinia, is highly beneficial, and more effective than either 
given singly. In cases of moderate severity, the di-sulphate of quinia alone exer- 
cises an equally marked, though less speedily developed control, over this disease 
as it does over scrupulous inflammation of the conjunctiva. In cases accompa- 
nied with much general debility, it may be prescribed from the first. 

When the symptoms of active inflammation are urgent, and opacity of the cor- 
nea is rapidly progressing, these remedies alone cannot be relied upon. Having 
checked the severity of the inflammatory symptoms, we must have recourse at 
once to the exhibition of calomel* and opium, so as to affect the mouth ; the bene- 
ficial operation is evidenced by the contraction, of the dilated corneal vessels, and 
the gradual absorption of the opaque deposite, the process of clearing beginning at 
the circumference, and advancing towards the centre. The use of mercury from 
the first is especially required when the iris participates in the inflammation. 
Counter-irritation ought not to be neglected, as it is frequently productive of great 
benefit 

The pain and intolerance of light may be alleviated by the use of warm ano- 
dyne fomentations. Stimulating applications to the eye ought on no account to 
be employed till the acute symptoms have been subdued. When had recourse to, 
the stimulant ought to be frequently varied ; the pupil should be kept under the in- 
fluence of belladonna, not only when there are evident symptoms of iritis present, 
but also when its existence is merely suspected. The treatment adopted must be 
persevered in for a considerable length of time, even although no good effects are 
immediately observed. 

The progi-ess of recovery will be much accelerated by the beneficial influence 
of pure air and moderate exercise. 

Evacuation of the aqueous humour by puncturing the cornea has been proposed 
as a means of relieving the sense of distention occasioned by the increased secre- 
tion of that fluid. The practice is highly recommended by JUnken of Berlin and 
other continental oculists, also by Mr. Wardropin this country, who has employed 
it frequently with advantage in different inflammatory affections of the globe. 
(Me(/. Chir. Trans., vol. iv.) Mr. Lawrence, on the other hand, speaks less favour- 
ably of the operation. 

♦ The propriety of employing mercury with a view to its constitutional effect in affections 
of the cornea lending to the disorganization of tiiis membrane is very doubtful ; it is absolutely 
proscribed by Sichel in cases where suppuration may be anticipated, on the very fairgrounds 
that so fur from tending to arrest the suppurative process, it actually solicits it by its anti- 
plastic properties. The treatment should be energetically antiphlogistic. J. 
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IV. Inflammation of the Iris. 



We have already had occasion to notice this disease as occurring in the course 
of several of the ophthalmia which have their primary seat in the external tunics 
of the eyeball. We shall now consider it both as an idiophathic affection, and as it 
occurs sympathetically, in certain peculiar conditions of the system. 

Iritis, from whatever cause it originates, is recognised by certain general indi- 
cations, some of which it exhibits in common with other ophthalmiae, and some 
are peculiar to itself Among the former maybe enumerated: 1. Zonular red- 
ness of the sclerotica, composed of numerous vessels surrounding the cornea, and 
running in parallel radii towards its edge: 2. Adhesions of the iris, and chiefly 
of its pupillary margin, to the capsule of the lens, and in some rare cases to the 
posterior surface of the cornea : 3. Effusion of coagulable lymph into the anterior 
or posterior chambers, and sometimes into both : 4. Imperfection of vision, vary- 
ing in degree from mere dimness to total blindness : 5. Pain in the eye, and noc- 
turnal circumorbital pain. 

Among the latter, or those which may be considered as peculiarly characteristic 
of iritis, are — 1. Loss of brilliancy and change of colour in the iris, from its na- 
tural hue to that which might be produced by mingling the colour of the red 
vessels or the effused lymph with its original tint ; thus, a light-coloured iris be- 
comes greenish or yellowish, the blue is converted into a green, or, if dark-coloured, 
it presents a reddish tinge : 2. Structural change in the iris, manifested by the ob- 
literation of its naturally fibrous texture, and the formation of tubercles or 
abscesses in its substance : 3. Contraction and immobility of the pupil. The 
co-existence of these three last-mentioned symptoms is pathognomonic of inflam- 
mation of the substance of the iris only, the first and tliird being equally cha- 
racteristic of inflammation confined to the serous covering of that membrane. 

All of the symptoms above-mentioned, in either division, are not invariably pre- 
sent in every single case of iritis : thus, there may be total absence of pain whe- 
ther in the eye or head, no effusion of lymph, nor any abnormal adhesions, or 
morbid deposition in the substance of the iris. In some cases complicated with 
amaurosis, the pupil, instead of being contracted, is dilated ; still these are the 
exceptions : in general, a sufficient number of symptoms is present, to enable us 
to determine with precision the nature of the disease. As inflammation of the 
iris may occur in two apparently different structures of the same membrane, 
viz., the serous covering and the parenchyma or proper substance, it is hence 
distinguished into " iritis serosa," and " parenchymatosa :" the former is most fre- 
quently observed as attendant upon strumous ophthalmia, the latter in cases of 
venereal origin. 

Iritis may present itself either in an acute or chronic form, to which some au- 
thors have added a third, or sub-acute degree. We shall first describe in detail 
the usual symptoms and effects of acute idiopathic iritis, leaving for after consi- 
deration the modifications which it may undergo in degree, and the peculiarities 
which distinguish it when occurring sympathetically. 



(a) Acute Idiopathic Iritis. 

Symptoms. A vascular, radiated band is formed round the circumference of 
the cornea, consisting of hair-like, parallel, straight vessels, which terminate ab- 
ruptly at the edge of this membrane, appearing to sink through the sclerotica as 
they pass to the iris. The redness is at first confined to the immediate neigh- 
bourhood of the cornea, the circumference of the globe being comparatively clear; 
but as the disease advances, the increased action extends to the vessels of the 
conjunctiva, the whole surface of the eye assuming a fiery redness which often 
masks, for a time, the zonular sclerotic injection. The radiated zone continues, 
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however, so long as the disease lasts, varying in intensity and completeness, ac- 
cording to the degree and extent to which the iris is inflamed. 

The naturally brilliant surface of the iris becomes dull and muddy in appear- 
ance,* and the beautiful fibrous arrangement of its internal structure is rendered 
indistinct, or is destroyed ; while from the increased vascularity of the membrane 
or the effusion of lymph, its original hue is exchanged for one of a darker shade. 
These changes commencing in, and in some instances for a time confined to, 
the edge of the pupil, gradually extend outwards to the ciliary margin of the 
iris. 

The effusion of coagulable lymph may take place upon either surface of the 
iris, or into its substance. It may form a thin layer of variable extent upon its 
anterior surface, producing discolouration, slight irregularity, and a villous ap- 
pearance of the part ; this form of dcposite, though generally confined to the 
smaller circle of the iris, is attended with dimness and change of colour of the an- 
nulus major. 

The lymph is sometimes deposited in masses of a reddish yellow colour, vary- 
ing both in size and number, and seated at the edge of the pupil, or upon any 
part of the anterior surface of the iris. Sometimes it is so profuse in quantity as 
to fill the anterior chamber. 

Suppuration and true abscess of the iris may occur. The membrane appears 
to swell, and bulges forward towards the cornea, becoming puckered and irregu- 
lar ; one or more minute yellowish points appear upon its surface, indicating the 
seat of the abscess, which bursts, and pours its contents into the anterior cham- 
ber, forming hypopion. The shreds of the cyst are often visible for some days 
hanging from the surface of the iris. Hypopion may also occur from direct effii- 
sion of lymph, sometimes mingled with blood, into the anterior chamber. Effu- 
sion of lymph may also take place upon the posterior surface of the iris or uvea, 
and upon the margin of the pupil, in the former case uniting the iris to the ante- 
rior capsule of the lens, in the latter obscuring the natural transparency of the 
pupil by the intervention of a thin film of lymph, or even completely blocking it 
up with an opaque mass. 

Lymph may be effused in such quantity into the posterior chamber as to make 
its way through the pupil, or produce tumour of the sclerotica, or even pass 
through that coat and prolnide beneath the conjunctiva. From the yellowish 
appearance of the tumour thus occasioned, such cases have been mistaken for 
examples of general suppuration of the globe; a consequence which Mr. Lawrence 
remarks he has never observed to result from iritis in any form. (Op. Cit. 
p. 287.) 

Effusion into the substance of the iris, with discolouration of this membrane and 
thickening of the pupillary margin, are generally the first changes observed, and 
usually occur together; but in very violent cases, effusion of lymph may take 
place simultaneously in each of the situations indicated. The movements of the 
iris, which at first are rendered sluggish and limited by the interstitial effusion, 
become at last wholly suspended; an effect which is farther promoted by the ex- 
istence of abnormal adhesions. The pupil is observed to contract as the disease 
advances, to become dull, cloudy, and irregular, and sometimes altered in situa- 
tion from the causes just mentioned. Its edge is thickened and retracted towards 
the capsule of the lens, and presents a villous or spongy appearance. As many 
morbid phenomena tend to prove the existence of an intimate vascular connexion 

* In simple serous iritis, the fundamental colour of the iris is not changed, but is modi- 
fied by the interposition of a pale grayish coat, which gives a dull appearance to the membrane; 
while in simple parenchymatous iritis, the fundamental colour is absolutely changed fijr ano- 
ther colour. Thus, in serous iritis a blue iris remains blue, and a brown iris remains brown; 
but the colour in both remains dull: while in parenchymatous iritis, a blue iris becomes green, 
and a brown iris, reddish. J, 
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between the sclerotica, cornea, and iris, we are not surprised to find haziness of 
the cornea, which is at first general and slight; but if the inflammation is severe, 
or of long continuance, circumscribed capacities of greater density may be formed. 

Pain is rather a variable symptom: sometimes it is of a burning tensive charac- 
ter, felt deep in the globe and over the orbit, extending also to the bones of the 
temple and cheek; it is aggravated during the night, and totally prevents sleep. 
In other instances it is slight, or entirely absent, even in cases attended with ex- 
tensive disorganization. Dimness of sight is an early consequence of iritis, 
and may be gradually increased, until a mere perception of light and shadow 
remains. 

In very acute cases there is a considerable degree of fever present, Avhich, 
however, is variable. If not checked, the inflammation gradually spreads from 
the pupillary margin of the iris to its external border, and from thence to the cor- 
pus ciliare, and the deeper-seated structures of the choroid and retina, attended 
Avith great increase of ihe local suffering, and marked by the sensation of flashes 
of light, and the gradual extinction of the power of vision. The inflammatory 
action also extends to the cornea and other external tunics, until at last it may 
involve every tissue of the eyeball. 

The structural changes most frequently observed are the following: the iris 
presenting a dull leaden hue, and completely altered in structure, bulges forward 
in the form of a convex protuberance with a puckered surface, the result either of 
thickening of its texture or the pressure of an increased secretion behind it. The 
cornea is either clear, or opaque in various degrees, and vision is irrecoverably 
lost, as inflammation capable of effecting such alterations of structure generally 
extends to the retina. The pupillary margin of the iris may be attached by 
various points of its circumference to the capsule of the lens by means of slender 
threads of lymph, which however admit of some degree of motion. Alteration 
of the pupil in figure does not interfere with perfect vision; and even its reduction 
in size to a mere pin-hole is not productive of any material inconvenience pro- 
vided it is clear. In some instances, the pupil is entirely closed, and the iris 
adherent to an opaque mass of lymph which has been effused behind it, producing 
the condition termed " atresia iridis perfecta," in which case vision is lost. la 
other instances we find the pupil still open and only partially occupied by the 
eff'used lymph, which may be situated either in the centre of the aperture, leaving 
the iris free, or on one side with the iris adhering to it, and producing displace- 
ment of the pupil from its natural position. This has been termed " atresia iridis 
imperfecta:" vision is impaired to a greater or less degree, but is often susceptible 
of improvement by the use of belladonna to dilate the pupil. If lymph has been 
effused to such an extent as to cause tumours of the sclerotica, ahlwugh it may 
be absorbed as the inflammation declines, the internal structures have generally 
suffered so much injury that the globe becomes flaccid and atrophic. 

For some time after the disease has ceased, and especially if the attack has 
been severe and protracted from mismanagement, the eye continues weak, mor- 
bidly sensitive to external influences, and prone to relapse from slight exciting 
causes. 

Iritis may present itself in a chronic form, arising imperceptibly and attended 
with so little pain and redness, as not to attract the patient's attention, and yet 
proceeding by the efi'usion of lymph to the gradual diminution, or even total de- 
struction of vision. If confined to one eye the injury may only be discovered 
accidentally, by the patient closing the sound one. Betwe'en this very obscure 
form of the disease, and the severe and well-marked affection which we have 
already described, various degrees may be observed, varying in the prominence 
of their symptoms, the amount of injury which they inflict, and the facility with 
which they yield to treatment. 

Causes. Among these may be enumerated direct injuries to the eye, whether 
occurring accidentally or inflicted during the performance of surgical operations, 
as in the extract of cataract, or the formation of artificial pupil. Over-exertion of 
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the eyes, or atmospherical influences, are sufficient to give rise to this disease in 
some individuals, especially in those of strumous habit, or who exhibit that 
unhealthy condition of the system observed in gout, rheumatism, or secondary 
syphilitic affections. The occurrence of iritis has been ascribed by some wri- 
ters, either wholly or in part, to the use of mercury. That its undue employ- 
ment may predispose an individual to iritis, as well as to inflammatory affec- 
tions of other textures, may be admitted; while we are far from thinking that there 
is sufficient evidence to establish the relation of cause and effect between the j udi- 
cious use of this medicine and the disease in question. Mr. Lawrence (Treatise 
on the Venereal Diseases of the Eye, p. 165,) remarks that he has seen no in- 
stance of iritis of any kind, in which there appeared to him reason for ascribing 
the complaint to this cause. A similar testimony is given by Mr. Rose, Dr. John 
Thomson, and Dr. Eckerstrom of Stockholm, as quoted by Mr. Lawrence. 

Diagnosis. The rheumatic and catarrho-rheumatic forms of ophthalmia and 
iritis may be confounded with each other; and indeed the former diseases are 
seldom observed to exist without the latter being present in some degree. 
The mistake would not however be of much importance at first as regards treat- 
ment, similar and equally active measures being required in the same form of 
each of these affections. From comeitis, Avith which it has several symptoms 
in common, it may be distinguished by the opacity of the cornea, which exists 
to a much greater degree in the former affection than is ever observed in iritis, 
presenting a peculiar mottled and striated appearance, with red vessels occasion- 
ally ramifying upon its surface. The state of the iris and pupil, when it can be 
ascertained, Avill frequently assist us in deciding upon the individual or combined 
existence of these diseases. If the pupil is of the natural size, and the motions 
of the iris free, the case is one of simple comeitis; if on the other hand, the pupil 
is contracted and fixed, iritis is undoubtedly present. 

Retinitis exhibits the same appearance of external inflammation and gradual 
closure of the pupil observed in iritis, but is more sudden in its attack, and runs 
its course with greater rapidity; the local suffering is more intense, and vision in 
every degree is extinguished at an earlier period of the disease. 

Recovery may be considered hopeless, when along with change of colour in 
the whole iris, and a contracted and opaque pupil, there is great external vascu- 
larity, severe, deep-seated pain, and total insensibility to light. 

Treatment. To subdue the inflammatory action, to arrest the effusion of 
lymph and promote the absorption of Avhat has been already deposited, and to 
preserve the natural condition of the pupil, are the three principal indications to 
be fulfilled in the treatment of this disease. We must seek to accomplish them 
by the employment of antiphlogistic measures, mercury and belladonna. 

General and local depletion must be at once resorted to, and pursued Avith 
vigour, when there is reason to apprehend an extension of the inflammation from 
the iris to the deeper tissues of the eye. The blood-letting should be repeated till 
the disease gives way. The bowels must be freely moved by mercurial purga- 
tives followed by saline aperients, the potassio-tartrate of antimony in nauseating 
doses, low diet and rest, not merely of the inflamed organ, but of the who/e 
body — a circumstance of much importance in the treatment of the internal oph- 
thalmiae. 

In cases of less severity, the local abstraction of blood by leeches and cupping 
will probably suffice; although venesection is often to be recommended, even 
when the disease does not present a very acute character. Having thus arrested 
the inflammatory action, we must proceed at once to the exhibition of mercury; 
without which we shall rarely succeed in checking, and still less in removino-^ 
those alterations of structure, which result from the deposition of lymph in the 
pupil and texture of the iris. The best form, generally speaking, is that of 
calomel with opium, in the proportion of from gr. ij to gr. iv of the former, with 
from gr. ^ to gr. i or more, of the latter, every eight, six or four hours as the 
case may require. 

Vol. II.— 21 
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With regard to the extent to which the employment of mercury should be car- 
ried, it is in general sufficient to affect the mouth. In some cases full salivation 
rapidly produced, acts like a charm in carrying off the disease; the medicine 
may then be intermitted and its effects allowed to subside. In cases of a chronic 
character, it is generally necessary to keep up a moderate degree of mercurial 
action for some time; this is more frequently required in relapses, and cases 
where the patient has been previously affected, than in first attacks. The ques- 
tion has been frequently discussed, whether iritis can be cured without mercury, 
and variously replied to: we have no hesitation in saying that it can; but it is 
much more likely in such circumstances to prove injurious to vision, from the 
persistence of those structural changes which this medicine only is adequate to 
remove. 

As regards the sufficiency of mercury when employed alone, to effect the cure 
of iritis, it is no doubt possible, and the disease has frequently been thus treated; 
but generally speaking, the practice is not to be recommended, and the exhibition 
of mercury unpreceded or accompanied by depletion has unquestionably been 
productive of serious injury to the affected organ. Mr. Lawrence states, that 
" iritis generally, and the syphilitic form of the complaint particularly, will be 
most advantageously treated by the successive or combined employment of anti- 
phlogistic means and mercury; that this plan Avill give the quickest relief, will 
most effectually arrest the inflammation, restoring the iris to its healthy structure 
and functions, and will afford the best security against the return of the disease." 
{Op. cit., p. 307.) The exhibition of mercury will often prove beneficial e%'en 
after every symptom of active inflammation has passed away, and those effects 
alone remain, which we might suppose to be permanent; in such circumstances, 
its action ought to be slowly excited and maintained during several weeks. Mer- 
cury has also been employed locally, to relieve the circumorbital pain, which is 
frequently productive of so much suffering. For this purpose, from gr. viij to 
gr. X of the Ung. Hydr. Fort, combined with gr. ij or more of powdered opium, 
ought to be well rubbed into the temple or forehead at night, previous to the oc- 
currence of the paroxysm. 

To prevent the contraction of the pupil, the extract of belladonna should be 
smeared over the eyebrow once in the twenty-four hours. The emplojTnent of 
belladonna in this manner, during the acute stage of iritis, has been objected to, 
from its occasional effect in tearing asunder the adhesions between the iris and 
capsule of the lens, leaving portions of the uvea permanently fixed upon the cap- 
sule although it cannot be denied that this does sometimes happen, it wiU be of 
rare occurrence if suitable depletory measui-es have been premised. When the 
acute inflammatory symptoms are removed, a filtered aqueous solution dropped 
upon the conjunctiva may be substituted for the extract applied to the skin. 
The continued use of this remedy in one or other form, even for months, is fre- 
quently advantageous, producing gradual dilatation of the conti-acted pupil, and 
elongation of the filaments of lymph which bind the iris to the capsule of the lens. 

Counter-irritation by blisters, though not admissible in the acute stage of the 
disease, is of essential service at a later period. Local applications in the form of 
collyria are unnecessary; those of a tepid soothing nature are productive of little 
benefit, and stimulating washes are decidedly injurious while any acute symptoms 
remain. Mr. Carmrchael of Dublin has recommended oil of turpentine as a remedy 
in iritis; he was led to employ it from the observation of its good effects in perito- 
nitis, in which a membrane, presenting some analogies botli in its healthy and 
morbid conditions to the iris, is the seat of inflammaUon. It is not proposed as a 
general substitute for mercury, but as an active and effectual remedy, applicable 
in circumstances in which fiom idiosyncras)% debility, or other causes, the former 
is inadmissible. He employs the following formula: — R. Ol. Terebinth. Rectif 3j; 
Vitell. Unius Ovi; tere simul, et adde gradatim Mist. Amygd. 3iv; Syrupi Aiu-antii 
3ij; Tr. Lavand. Comp. 3iv; 01. Cinnamomi gtt. iij vel ivT Misce. Sumant coch. 
magna ij ter in die. Mr. Guthrie reports favourably of its effects in some instances, 
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whDe in others it was either of little service, or completely failed. Mr. Lawrence 
has had no experience of it ; and although we have not given it a fair trial, we 
should advise its employment in cases in which the use of mercury is contra-indi- 
cated. 

(b) Syphililic Iritis-. 

The iritis which occurs in a constitution infected with the venereal poison, is a 
sympathetic affection, which closely resembles the idiopathic form in its leading 
features, and yet differs from it in presenting some peculiarities. It is the most 
frequent form of iritis, and a secondary symptom of the venereal infection as dis- 
tinctly marked as any other. It sometimes occurs alone, but moi-e frequently pre- 
sents itself in combination with other morbid evidences of the constitutional taint ; 
and like other members of the family of early secondary symptoms, may appear 
before the primary disorder is cured. Conformably to the cause of syphilitic affec- 
tions in general, it is slow and insidious in its early stages, but as it is developed, 
may prove rapidly and extensively destructive. It is rarely observed as a syntp- 
tom of syphilis in infants. Mr. Lawrence, whose experience in this disease has 
been very great, says, that only two instances of the kind have come under his 
observation. (Op. cit., p. 817.) 

Syphilitic iritis may occur either in an acute or chronic form, is distinguished 
in these different degrees by the general symptoms already enumerated. Two 
circumstances have been mentioned, as peculiarly characteristic of the syphilitic 
form of the affection, — viz. displacement of the pupil, upwards and inwards, to- 
wards the root of the nose; and the effusion of lymph in masses, or in the form of 
tubercles, upon the surface of the iris. With regard to the first phenomenon, its 
occurrence appears to be accidental, and may be referred to the peculiar position 
of the adhesions between the pupillary margin of the iris and the capsule of the 
lens. Dr. Mackenzie attributes it to an affection of the ciliary or iridal nerves, 
and states that he has observed it to occur in chronic rheumatic iritis, and still 
more frequently in choroiditis, unattended by inflammation of the iris. (Op. cit., 
p. 513.) Tubercles upon the iris are certainly rare to be met with, except in 
syphOitic cases; they are of a reddish brown colour, with an irregular surface, and 
may grow from any part of the membrane, sometimes attaining such a size as to 
compress it and fill the anterior chamber. They ultimately suppurate, pouring 
their contents into this cavity; and from the pupillary margin being generally ad- 
herent in such circumstances to the anterior capsule of the lens, the gradual con- 
traction of the remaining cyst may detach the iris from the ciliary ligament, or 
cause lacei'ation or absorption of its fibres, thus producing a permanent false 
pupil. In addition to the above circiunstances, a cinnamon colour of the sclerotic 
zone, minute brown spots upon the cornea, and nocturnal circumorbital pain, have 
been mentioned as diagnostic distinctions of syphilitic iritis ; they are certainly cor- 
roborating evidences when taken in conjunction with other symptoms, but are not 
peculiar to this form of inflammation. 

Diagnosis. There is no single symptom which can be relied upon as pa- 
thognomonic of syphilitic iritis; but in the generality of cases its existence may 
be clearly inferred from the combination of several, taken in connexion with the 
previous occurrence or actual presence of syphilitic affections in other parts of 
the body. Mr. Lawrence observes, " although the effusion of reddish, brownish, 
or brownish-yellow lymph on the iris in the adult, clearly shows the case to be 
venereal, I have seen analogous appearances in several instances both of young 
children and infants, in Avhom no suspicion of syphilis could be entertained 
(Op. cit., p. 319.) 

The treatment already recommended under the head of Idiopathic Iritis ia 
equally applicable to the syphilitic variety. 
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(e) Rheumatic Iritis. 

Judging from the descriptions which have been given of this disease, and we 
especially refer to that of Dr. Mackenzie {op. ciL, p. 505. et seq.,) we are unable 
to discover wherein it essentially differs from idiopathic iritis. It is apparently 
the same in its symptoms, mode of progress and effects; is produced by many 
similar causes, and yields to the same mode of treatment. The distinction which 
might be drawn from the circumstance of its occurrence with an unsound condi- 
tion of the system, is one which does not always hold good, as it may occur in 
individuals who have never exhibited any other evidence of their possessing a 
rheumatic diathesis. Like rheumatic affections in general, this form of iritis is 
said to be frequently excited by atmospherical changes, and is very apt to renew 
its attack; it has not been observed to be metastatic. 

The modifications of treatment which have been recommended apply chiefly 
to the minor details, and do not at all affect the general principles already laid 
down. The di-sulphate of quinia is frequently beneficial, but ought by no means 
to be relied upon singly, and still less ought it to supersede the exhibition of 
calomel and opium, in the circumstances and manner already noticed under the 
head of idiopathic iritis. The patient ought to be especially careful against ex- 
posing himself to sudden alterations of temperature. Dry warmth, applied to 
the eye by means of compresses of old linen heated at the fire, is frequently pro- 
ductive of benefit, and tepid fomentations with some narcotic decoction, as poppy- 
heads, belladonna, or tobacco, may be employed; the parts being afterwards 
carefully dried and the heated compress replaced. Counter-irritation is espe- 
cially useful; this may be effected in a minor degree, by adding an equal quantity 
of the Tinct. Lyttse to the laudanum, with which the temples are rubbed- Vin. 
Opii dropped into the eyes is useful in the decline of the disease. 

(d) Arthritic Iritis. 

The arthritic inflammation of the Germans, whether identical or not with the 
gouty inflammation, properly so called, as observed in this country, does not 
manifest itself exclusively in the first or plethoric period of gout, when the pa- 
tient's digestive powers continue unimpaired; but occurs equally, and perhaps 
more frequently, " in the second or asthenic period of the disease, when repeated 
attacks have produced debility and dyspepsia." (Mackenzie, op. cit., p. 527.) 
Although the disease we are about to describe originates in and is limited to the 
iris, it is also developed in the sequel of a more extended and destructive inflam- 
matory condition of the internal textures of the eyeball, apparently of a gouty 
character.* 

Arthritic iritis generally presents itself in an acute form, and exhibits the usud 
objective symptoms of inflammation of that membrane; distinguished, however, 
by several peculiarities: thus, the sclerotic redness is of a purplish hue, and the 
vessels composing it stop short within a line or so of the margin of the cornea, 
the intervening space being occupied by a narrow ring of a bluish white colour, 
which is son>etimes incomplete, being developed only towards the angles of the 
eye. The sclerotica itself presents a dirty grayish violet colour, while the visible 
blood-vessels passing across it from the recti muscles are frequently varicous. 
The palpebral are red and slightly swollen, and small masses of a whitish foam 
are observed to collect upon their edges and at the inner canthus. As the disease 
advances, the iris begins to exhibit symptoms of change of structure, becoming 

* This general morbid condition Beer includes under the liead of "Arthritic Iritis;" wlwle 
Mr. Lawrence, more correctly in our opinion, describes it under the title of "Arthritic In- 
flammation of the internal Tunics," of whicli the iriiic affection is only one of many conse- 
quences. — Author. 
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dull and discoloured: the pupil retains its natural position, but is contracted, and 
the iris is united by one or more points of adhesion to the capsule of the lens; 
there is considerable intolerance of light and lachrymation. The pain, which is 
sometimes the earliest symptom, is at first of a peculiar tingling character, felt in 
the neighbourhood of the eye and upon the integuments of the face; but extend- 
ing by degrees to the eye and orbit, the side of the head, and the jaw, it becomes 
proportionally increased in severity- The pain is frequently periodical in its 
attacks, but is always aggravated during the night; the constitutional symptoms 
are of a febrile character and vision is considerably impaired. After having con- 
tinued for some time, the disease may gradually decline, the symptoms wholly 
disappear, and vision be completely restored, although the iris remains united by 
whitish adhesions to the capsule of the lens. The inflammation is very prone to 
return, and such relapses may occur frequently without occasioning any serious 
injury to the organ. But as eflfusion of lymph takes place during each attack, 
the pupil in general is gradually contracted, and at last entirely filled with an 
opaque adventitious membrane, sight being wholly lost, although the texture 
of the iris may have undergone but slight alteration. The pupil is sometimes 
closed by one severe attack, or contracted and filled with a densely opaque mass. 
Arthritic inflammation, when severe and long-continued, may produce complete 
disorganization, with puckering and tubercular projection of the iris, and ex- 
tinction ofsight. 

Causes. The disease in question appears to arise spontaneously, without any 
assignable cause besides that which exists in the state of the constitution, and per- 
haps in the condition of the digestive organs. In such circumstances, the ordinary 
ophthalmias are apt to degenerate into this form. 

Treatment. We shall notice the treatment only in so far as it differs from that 
recommended under the head of Idiopathic Iritis. However objected to by some 
writers, apparently on speculative grounds, we need not hesitate to deplete, both 
generally and locally, in robust and plethoric individuals ; and even in older per- 
sons, whose strength has been reduced by previous gouty attacks, the abstraction 
of blood is apparently equally necessary, when active local disease is combined 
with much febrile action. Afl:er depletion and the exhibition of mercurial purga- 
tives, the Tr. of Colchicum may be given with advantage, either alone or com- 
bined with a purgative. Although the employment of mercury, to the extent of 
producing salivation, is neither necessary nor beneficial, an alterative course may 
be prescribed with much advantage, and continued in some cases during weeks or 
months. The sesquioxide of iron has been given with benefit in some cases, in 
which depletion and mercury had been employed without advantage. The di-sul- 
phate of quinia, in combination with Fowler's solution, is also worthy of a trial. 

Abstinence from stimulating articles of food and drink ought to be enjoined. 
Counter-irritation is of great service after the urgent inflammatory symptoms have 
been subdued. Tepid anodyne fomentations, or preferably, dry warmth as recom- 
mended in the preceding section, are the best local applications. Friction with 
opiates upon the temple and forehead will moderate the severity of the periodical 
attacks of pain, and ought to be employed every evening previous to the time of 
their expected recurrence. To correct the relaxed and weakened condition of the 
blood-vessels of the eye, and remove the preternatural sensibihty v/hich generally 
remains after the acute inflammatory symptoms have disappeared, we may employ 
some local tonic. The Germans recommend for this purpose wearing over the eye 
small linen bags filled with dried aromatic plants ; probably the gentle stimulus 
communicated by the exhalation of their volatile particles may be of service. 
Friction round the orbit with some stimulating fluid has been employed benefi- 
cially with the same design, and even stimulating applications to the conjunctival 
surface itself. But of one and all of these local remedies it may be remarked, that 
we must be cautious in having recourse to them, while any inflammatory symp- 
tom continues to linger in the affected organ. 
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(e) Strumous Iritis. 

Strumous iritis is sometimes observed to exist as a primary affection, biit much 
more frequently occurs in consequence of the extension of this kind of mflamma- 
tion from the external tunics to the deeper textures of the eyeball. Occm-nng gene- 
raUy in a chronic form, with mild symptoms, and being preceded and accompanied 
by structural changes in the cornea which obscure our view of the mtemal parts, 
its existence may be entirely unsuspected. After continuing for a length of time 
without making much progress, it may ultimately extend and produce disorgani- 
zation of the neighbouring tissues, terminating in amaurosis and atrophy of the 
globe. Iritis occurring in very young persons may always be suspected as of this 
character, from the comparative rarity of its other forms at this period of life. Like 
strumous inflammation of the external tunics, it is an obstinate affection, and less 
amenable to treatment than the other species of iiitis. 

The treatment, with the exception of certain modifications suited to the peculiar 
nature and seat of the disease, as the omission of local stimuli, and the application 
of beUadonna to the eyebrow, does not ditfer in any essential particular from that 
recommended imderthe head of Strumous Ophthalmia. 

V. Inflammation of the Retina. 

Simple idiopathic retinitis is comparatively a rare disease, at least in this country, 
although as a sympathetic affection it frequently occm-s in the course of other oph- 
thalmiae, whether external or internal. 

From the peculiar position of the retina, by which it is concealed from immediate 
observation, as well as from its functional importance, the symptoms by which we 
are enabled to recognise retinitis are chiefly of a physiological character. There 
is acute deep-seated pain in the globe extending to the eye-brow, gi-eat intolerance 
of light, and the appearance of shining spectra of various forms, with gradual dimi- 
nution of the power of vision. The iris is motionless, and the pupil gi'eatly con- 
tracted, while the whole globe is exceedingly sensible to the slightest touch or 
movement. All of these symptoms are frequently developed, before a dull general 
redness of the sclerotica makes its appearance. The disease is attended %%ith great 
febrile excitement ; and the excessive pain of the eye and head is frequently fol- 
lowed by delirium and other symptoms of phrenitis ; for which indeed it may be 
mistaken, as the characteristic symptoms of the ophthalmia are not always very 
obvious. Acute retinitis is rapid in its progress, and tends, if neglected, to pass 
into general inflammation of the internal textures, accompanied with photopsia, 
chemosis of the conjunctiva, discolouration of the ills, deposition of coagulable lymph 
in the pupil, and finally purulent effusion into the anterior chamber, which may 
increase to such an extent as to cause rupture of the cornea, and destruction of 
the eyeball. 

Chronic inflammation of the retina, or as it is vulgarly termed " weakness of 
sight," is an affection much more frequently to be met with than the acute form 
of the disease above described. It is characterized by intolerance of light vary- 
ing in degree, imperfection of vision, the appearance of " muscoe volitantes :" and 
other ocular spectra, and a sensation of dryness in the mucous membrane of the 
eyes and nostrils ; by degrees the pupil becomes contracted, and the iris motion- 
less. Morbid sensibility of the parts supplied by the fifth pair of nerves is some- 
times observed to accompany this disease ; thus the slightest touch in the neigh- 
bourhood of the eye is followed by pain of some duration. 

Causes. Acute retinitis may be produced by sudden and vivid flashes of light, 
or by exposure to the continued influence of light and heat, as from large fires: 
hence it is frequently met with in cooks, and certain classes of artisans whose oc- 
cupations necessarily subject them to these stimuli. Reflected light seems to be 
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more pernicious to the retina than that which falls upon it directly from a luminous 
object ; hence the deleterious effects of the glare from snow in northern regions, 
or from the burning sands of southern latitudes. Simple retinitis, however severe, 
does not usually pass into general inflammation of the globe unless from neglect, 
or when it occurs in individuals specially predisposed from some peculiarity of 
constitution, or accidental condition of the system. 

The chronic form of the disease is generally observed in persons whose occu- 
pations require continued exercise of the eyes upon minute objects, whether 
brightly or imperfectly illuminated ;* for in either case the eye is overstrained, 
though the modus operandi of the exciting cause may be different. Thus watch- 
makers, tailors, milliners, engravers, printers, and those who fatigue their eyes 
much in reading and writing by artificial light, are frequently the subjects of this 
affection. Probably the constrained and stooping posture required in these and some 
other trades, may contribute to its occurrence, by inducing a congested condition 
of the vessels of the head. It is not unfrequently met with in those addicted to 
the excessive use of ardent spirits, and perhaps from the reason just mentioned. 
Onanism has also been assigned as a cause, whether justly or not we cannot say. 

Diagnosis. Occurring in a chronic form it is very apt to puzzle the younger 
practitioner, who is frequently misled by the patient's complaints of " weakness of 
sight," to apply stimulants when he ought to deplete. The history of the origin 
and progress of the complaint, taken in connexion with the temperament of the 
patient and his habits of life, will in general suffice to clear up the diagnosis. In 
aJl doubtful cases, great caution ought to be shown in the employment of stimuli, 
whether general or local. 

Treatment. Copious blood-letting is to be emj^oyed, followed by the applica- 
tion of leeches round the eye in considerable numbers, tiU the inflammatory symp- 
toms are relieved. After clearing the bowels, calomel and opium should be given 
so as rapidly to affect the mouth. (See cases related by Mr. Lawrence, ch. xviii. 
of Treatise, p. 323.) The extract of belladonna ought to be smeared over the 
eyebrow, and perfect rest both of the body and of the eyes must be enjoined, 
with abstinence and the exclusion of light. Counter-irritation may be had re- 
course to after the employment of more effective remedies. If general inflamma- 
tion of the globe takes place with suppuration, a poultice is to be applied ; but the 
cornea is not to be opened while the contained pus is small in quantity, as it may 
possibly be absorbed under the combined influence of mercury and counter-irrita- 
tion. Beer recommends the repeated application of the vinum opii to the eye in 
this condition, and states that under the use of this remedy, along with the exhi- 
bition of opium and sometimes cinchona, he has witnessed the complete disappear- 
ance of depositions of pus in the anterior chamber. Should the matter collect in 
such quantity as to fill the anterior chamber, or be accumulated at a greater dis- 
tance from the surface, it must be evacuated by incising the cornea with an ex- 
traction knife, or by making a section of the sclerotica parallel to, and a little be- 
hind, the edge of the cornea. In these circumstances the natural appearance and 
structure of the eyeball are destroyed, and it becomes either flattened anteriorly 
or staphylomatous. 

With regard to the treatment of retinitis in its chronic form — avoiding the 
use of all stimulant applications, we must have recourse to moderate deple- 
tion by leeching, which may be repeated as the occasion demands, along with 
the exhibition of purgatives and the moderate use of mercury and counter- 
irritation. The eyes ought to be shaded from the light, and exposure to the 
exciting causes of the disease as much as possible avoided. Inattention to 
this last named and apparently very obvious particular, either from neglect or ne- 
cessity, is frequently an occasion of the protraction of the disease, despite of the 
most judicious treatment. 

* Tailors frequently complain of dark-coloured work as being especially injurious to the 
eyes. — Author. 
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VI. Inflammation of the Choroid. 



Inflammation of the choroid (choroiditis) is minutely described by Dr. Mac- 
kenzie as an independent disease, while Mr. Lawrence regards it rather as one 
link in a chain of morbid effects resulting from general inflammation of the inter- 
nal tunics. Although the inflammatory action in its early stages may possibly 
be limited to the texture of the choroid, it speedily extends to the neighbouring 
tissues, producing various forms of disorganization by which the disease is recog- 
nised rather than by any sign of vascular action. 

One of the earliest objective symptoms is the formation of a blue zone round 
the cornea, of variable breadth and completeness, produced by thinning of the 
sclerotica, which is succeeded by the protrusion of small tumours of a dark bluish 
colour, and varying in number, size, and position. A Avatery efl"usion is gradu- 
ally formed between the choroid and retina, producing absorption of the vitreous 
humour, and compressing the latter membrane into a cord-like substance, which 
simulates the appearance of deep-seated cataract or malignant tumour of the 
optic nerve. 

Changes in the pupil are frequently observed, consisting in displacement, con- 
traction or dilatation, and immobility, with narrowing of the iris towards the af- 
fected portion of choroid. The cornea presents opacities of various forms and 
degree; from which cause alone vision may be materially impaired. 

Great enlargement of the globe sometimes succeeds to these changes, followed 
by inflammation and suppuration, or fungous growths, rendering the extirpation 
of the organ necessary. The disease is generally attended with considerable 
pain and intolerance of light, and the appearance of various morbid and optical 
phenomena referrible to the condition of the retina or the neighbouring tissues. 
In some cases these symptoms afford the earliest indications of the disease. 
Blindness may ensue before the disease has apparently made much progress; and 
on the other hand there may be enlargement and discolouration of the whole 
globe with tolerable vision. The constitutional symptoms are inconsiderable, 
especially in the early stages; but the digestive organs are frequently deranged 
from the first. 

The causes of choroiditis are involved in much obscurity; those to which it has 
been referred are equally productive of other forms of ophthalmia. It is a dis- 
ease of adult years, more frequent in females than in males, and in those of a 
strumous habit than the reverse. In children it occurs only as a consequence of 
injury. 

The treatment consists in the employment of profuse and repeated blood-let- 
ting, both general and local, in the early stages, with the use of mercury, in the 
first instance as a purgative, and afterwards as an alterative. The continuance 
of the medicine till the mouth is affected, does not appear to be productive of any 
decided benefit. The warm bath will be found of much service, and tonics are 
sometimes productive of benefit after depletion. The arsenite of potass has been 
recommended as exerting a marked influence over several of the symptoms; it 
may be given in the dose of -g\ of a grain thrice daily, and gradually increased. 
Counter-irritation by means of the tartar-emetic eruption is useful. Puncture of 
the sclerotica and choroid to evacuate the contained fluid, may be resorted to 
when there is a tendency to choroid staphyloma; it generally relieves the sensa- 
tion of tension and pressure in the eye, and may be repeated weekly, or at longer 
intervals. A choroid staphyloma sometimes requires to be removed, from the in- 
convenience occasioned by its size and prominence; the most projecting portion 
is generally cut away, and the rest of the eyeball left. 
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VII. Inflammation of the Lining Membrane of the Ai^ueous Chamber, 

AND of the LeMS and ITS CaPSULE. 

These diseases having been described by different writers upon ophthalmo- 
logy, demand only a passing notice. They are of Bare occurrence, and the lat- 
ter affection at least little amenable to treatment; they are consequently compara- 
tively unimportant; and from the difficulties attending the diagnosis, they are not 
likely to be recognised, unless by those who have made the diseases of the eye 
a special object of study. It is therefore sufficient to refer to the works of Ward- 
rop [Morbid Anatomy of the Human Eye, 2d edit. voL ii. p. 6,) Mackenzie 
[Practical Treatise, 2d edit. p. 552,) and Walther (essay on The Diseases of the 
Crystalline Lens, and the Formation of Cataract, in his Abhandlungen aus dem 
Gebiete der Praktischen Medicin. Landskut, 1810,) for a detailed account of 
these affections^ 
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AMAUROSIS. 



Definition. — Idiopathic and symptomatic. — Symptoms.^ — Causes. — Diagnosis. — Prognosis. — 

Treatment. 

The term Amaurosis (derived fi-om a^Lxvfou, to obscure or darken,) is applied 
to those diseases of the eye in which there is paiidal or complete loss of vision 
from impaired sensibihty of the retina. It is synonymous with gutta serena, which 
has been given to the disease from the erroneous idea, that the enlarged pupil 
which is often one of its symptoms, is a dark fluid that intercepts the rays of light: 
hence also the name cataract a nigra. Amblyopia (from xiaQxij^, dull; and ei^<5, vision) 
is applied to the slighter forms of the disease, in which, though objects can be 
seen, they are imperfectly distinguished. Some writers describe, as a complicated 
form of this disease, various structural changes of the internal textures of the 
globe, which ultimately affect the retina, and in which, therefore, impaired vision 
or total loss of sight occurs as a symptom : but we agree with Mr. Lawrence in 
deeming it better to limit the term of amaurosis to the instances in which the 
disease has commenced in, and been originally confined to, the nervous structOre. 
{Treatise on the Dis. of the Eye,"^. 490.) Much confusion has been produced 
by the indiscriminate and inaccurate use of the terms functional and organic, 
which when thus opposed to each other, as if expressive of two distinct and essen- 
tially different conditions of disease, are far from conveying any clear or definite 
ideas. The following remarks of Mr. Lawrence upon this point are so pertinent, 
that we quote them at length : " The state of an organ necessary to the correct 
execution of its function, is a living not a dead condition ; it requires not merely 
a certain organization as we find it after death, but a supply of healthy blood in 
a certain quantity, a natural state of nervous influence and sympathy, and perhaps 
other cfrcumstances not clearly understood." " If all these conditions are com- 
bined, can we consider it possible that the function should be disordered or inter- 
rupted 1 If one or more should be altered or wanting, can the disease be properly 
regarded eis simply functional 1" " Since then the epithets organic and functional 
are indefinite, being employed in different senses by different persons ; since they 
do not denote generally well ascertained and clearly imderstood conditions of 
parts ; and since the situation of the nervous apparatus of sight renders it impos- 
sible for us to know its exact state in most instances, I consider this distinction 
of amaurosis to be of no practical utility, but fi-om its vagueness rather calculated 
to mislead." {Op cit., pp. 489-90,) whDe agreeing fully with these observations, we 
would not be misunderstood as densnng the principle contained in the distinctions 
above referred to, however we may question the propriety of the mode in which 
it has been applied. 

Looking at the amaurotic affections generally, two great classes into which 
they naturally divide themselves are clearly distinguishable ; — viz., those depen- 
dent upon primary disease of some portion of nervous apparatus of vision, as the 
retina, optic nerve or brain ; and those arising secondarily and s)mipathetically 
from disease in other, and perhaps distant parts of the system. To the former of 
these clases, the name of the idiopathic may be given ; to the latter, that of the 
sympathetic or symptomatic. We do not enter upon a consideration of the analo- 
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gies or differences in the actual condition of the visual structures in these tWo 
classes of disease, inasmuch as such an attempt would be in a great measure con- 
jectural, nor do we affirm that the line of demarcation can, in every case, be 
clearly drawn between them ; but, generally speaking, they are sufficiently discri- 
minated from each other by the differences in their symptoms, the nature of the 
prognosis which they suggest, and the treatment which they demand. Dissoci- 
ated firom names which only tend to mislead, we consider the distinction to be of 
great practical utility, and propose to adopt it in the sequel of this paper. 

With reference to its duration, amaurosis has been divided into the incipient or 
recent, and the inveterate or confirmed. In degree, it may be partial or imperfect, 
and complete ;* while in regard to persistence, it has been distinguished as con- 
tinued and intermittent, the latter being periodical or irregular. Amaurosis is 
said to affect females, more frequently than males, and dark-coloured eyes rather than 
the lighter shades. The disease may attack one or both eyes ; in the former case, 
generally extending after a time to the other also ; and in the latter instance, pre- 
senting differences in degree in each organ. 

Symptoms. In detailing generally the symptoms, whether of idiopathic or 
sympathetic amaurosis, we shall arrange them under the heads of the objective 
and the subjective, or those which we recognise by the direct exercise of our 
senses, and those which we ascertain from the testimony of the patient. Each of 
these classes ought to be separately investigated, and if, as frequently happens, 
one eye exhibits differences in the character and progi'ess of the disease from the 
other, the history of each must be individually considered. We notice the 
objective symptoms in the order in which they would probably engage the atten- 
tion of a watchful observer. 1. The air and gait of an amaurotic patient is fre- 
quently peculiar. If the disease is imperfect, or even if complete, provided it is 
limited to one eye, the above-mentioned circumstances may not present any thing 
unusual ; but when both eyes are affected, and vision is reduced to a mere per- 
ception of light and shadow, there is an uncertainty in the movements of the indi- 
vidual, and a vacancy in the expression of his countenance, which is altogether 
characteristic of the disease. 2. The eyeballs are fi'equently affected with oscilla- 
tory movements, or they are completely fixed, or from want of harmony in the 
actionof the recti muscles, strabismus varying in form and degree is the conse- 
quence. The motions of the palpebrae also may be wholly suspended, or imper- 
fectly or irregularly performed. The globe of the eye must be examined as to its 
colour, prominence, size, form, and consistence. The sclerotica seldom exhibits a 
healthy appearance, being either yellowish or of a leaden hue, or loaded with 
varicous vessels. The eye may be unusually prominent, hard, and tense, or sunk 
and atrophic, and soft and yielding to the touch ; in these circumstances it is some- 
times flattened on one or more sides by the pressure of the recti muscles. 3. The 
pupil may exhibit changes in its form, dimensions, position, and mobility ; being 
irregular, dilated, or contracted, inclining towards some portion of the circumfe- 
rence of the iris, and either sluggish in its movements or completely fixed. In 
some instances, the pupil retains its natural mobility, although vision is much 
impaired or even wholly extinct ; and in cases where one eye only is amaurotic, 
the movements of the iris in the sound organ are participated in by that of the 
diseased: hence the precaution recommended in such circumstances of closing 
the sound ^eye, while examining the condition of the other.t 4. The appear- 
ance and condition of the humours of the eye are points of much importance. 

• The term " complete" ought to be restricted to cases in vvltich the patient has entirely 
lost the perception of light. It is not so, however, by all writers. — Author. 

+ Dr. Mackenzie has suggested, in explanation of this interesting phenomenon, the possi- 
bility, in such cases, of the brain or optic nerves being diseased posterior to the communication 
which takes place between the latter and the third pair, upon the maintenance of which, in its 
normal state, the motions of the iris depend. The theory appears to be highly plausible. — 
Author. 
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They may exhibit changes in their transparency, indicated by the appearance 
behind the pupil of the greenish yellow opacity, termed glaucoma; or they may 
be altered in consistence, the globe feeling softer than natural, an effect which 
may result either from the partial absorption of its fluid contents, or from the 
breaking down of the membranous septa by means of which the figure and posi- 
tion of the vitreous humour is maintained. Changes in the deep-seated tissues, 
of a more marked and definite character, may also be exhibited.* 5. The marks 
of injuries about the head and face, whether old or recent, ought to be observed 
and inquired into, especially such as from their appearance and position were 
likely to affect directly or indirectly the superficial branches of the fifth pair of 
nerves; or any portion of the optic apparatus. 6. As amaurosis is not limited to 
any period of life, habit of body or pursuit; the age, the general aspect, the phy- 
sical and moral constitution, and the profession of the patient, ought to be care- 
fully noted and inquired into, as tending to throw much light upon the causes of 
the disease, and the mode of treatment which it demands. 

Subjective symptoms. Of these, the most prominent is the impaired vision, 
which presents every variety in degree and rate of progress, as well as in the 
periods and circumstances in which it occurs. It may be sudden and complete, 
or gradual in its development, slowly advancing to the entire destruction of sight, 
or remaining stationary after reaching a certain point. It may be constant, or 
occur at irregular intervals, or at certain fixed periods, assuming the form of heme- 
ralopia or nyctalopia. It may come on without any assignable cause, or succeed 
to the continued exercise of the eyes upon minute objects. In some cases, the 
obscurity extends to the whole field of vision, while in others it is limited to a 
portion or portions; thus, in reading print, the patient either sees the whole page 
indistinctly or he loses sight of a word or letter here and there. In other instances, 
one half only of any object is seen (" visus dimidiatus," "hemiopia,") or certain 
portions of it, or every object appears double (" visus duplicatus," " diplopia.") 
Some rare examples of double vision with one eye have been observed. Some 
patients see best whatever is situated obliquely to them, others what is directly 
in front: some can only distinguish objects which are at rest, others those which 
are in motion; or all objects are observed as if disfigured and distorted in various 
ways. In some instances, vision assumes a myopic, in others a presbyopic form. 
Some persons see best in dark and cloudy weather, others in bright sunshine. 
In some instances, vision is most perfect in the morning, after the rest of night, 
when the stomach is empty or the diet restricted; in others, it is much improved 
by taking food and stimulating drinks. 

False impressions constitute an important item in this class of symptoms, and 
are either }3ersistent or occasional. In appearance, they may be luminous or dark- 
coloured, and are either general over the field of vision, or limited to particular por- 
tions. Those of a bright colour are sometimes only perceptible to the patient 
when in the dark ; in other instances, they are seen both during the day and night, 
assuming various forms, as of a sea of molten gold, or globes of fire or stars, which 
are either at rest or in motion, or they resemble flashes and sparks of fire which 
seem to dart from the eye. In some cases, aU objects are seen as if bordered with 
prismatic colours, or the patient becomes unable to distinguish certain hues which 
formerly he could easily recognise. The dark-coloured phenomena appear in the 
form of a general cloud or net-work, or of specks apparently floating in the air, 
which are either solitary or numerous, and seem to rise and fall with the move- 
ments of the eye. Sometimes they resemble membranous films, or chains and 
coils and numerous other figures equally diversified and fanciful. 

* The dilatation of the pupil by means of belladonna, though not always piacticable in cases 
of amaurosis, ought to be attempted, especially when it is aceompanied witli deep-seated opa- 
city. Tlic dcgicc'of susceptibility to its influence still retained by the iris is thereby exhibited ; 
and if the pupil dilates, the nature of the opacity is of course more easily ascertained. — Ao- 

THOR. 
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The sensibility of the eye to light varies in different cases ; generally it is much 
diminished, but in some instances it is greatly augmented, giving an unnatural 
clearness and brightness to surrounding objects (oxyopia), or causing so much 
pain and uneasiness that the patieftt is unable to bear the ordinary light of day. 

A sensation of dryness in the mucous membrane of the eyes and nostrils is a not 
unfrequent attendant upon amaurosis. 

Pain limited to the eyes, or extending to the head and face, is observed in the 
majority of amaurotic cases. It may be constant, intermittent, or periodic. Its 
character, degree, and the extent over which it is felt, ought to be inquired into ; 
eilso, the circumstances which tend to relieve or aggravate it, whether accompanied 
with vertigo, tinnitus aurium, nausea, a disposition to sleep, or wakefulness. Dul- 
ness of one or more of the senses sometimes exists, with faUure of memory, and 
inability to exert certain other of the intellectual faculties. The history of the 
patient's general health, and especially of any previous attacks of disease, ought to 
be made a particular subject of inquiry, as tending to unfold the causes which may 
have remotely and indirectly prepared the way for his present affection. Other 
points for investigation arising out of the peculiarities of each individual case, will 
readily suggest themselves to every reflecting mind. 

Beer describes, under the name of " .Amaurotic CaVs-eye" a peculiar and rare 
affection of the organ, attended with impaired vision, immobility of the iris, and an 
opalescent reflection from the pupil and bottom of the eye. Mr. Lawrence relates 
three cases of this disease {Treatise, pp. 564-5,) all of which occurred in young 
persons, and states, that in his experience it has always proceeded to complete loss 
of sight. The appearance presented by the pupil renders it probable that the dis- 
ease is dependent upon structural changes in the choroid and retina, with the pre- 
cise nature of which we are still unacquainted. Dr. Mackenzie adverts to another 
condition of the eye, also attended with loss of sight, but differing from the former, 
in presenting an opaline reflection apparently from the anterior capsule of the lens. 
In one case affecting both eyes, at the patient's request, he introduced a cataract 
needle through the cornea and pupil, but found no trace of the lens ; a profuse dis- 
charge of watery fluid followed the puncture, and when the cornea healed, the 
glittering reflection was observed as before. [Pracl. Treat, p. 834.) 

Causes. The predisposing causes of amaurosis do not differ essentially from 
those which may give rise to disease in any other texture of the eye or organ of 
the body. It has been observed, in some rare instances, to be congenital, and is 
hereditary more frequently than cataract, according to Beer, w^ho mentions the case 
of a family in which it prevaUed among the females during three generations. 
{Lehre von den Augen Krankheiten, vol. ii. p. 442.) Whatever tends to depress 
and exhaust the vital powers may prove a predisposing cause of amaurosis ; as 
chronic discharges of any kind, immoderate venery, or onanism, protracted lacta- 
tion, the long-continued influence of depressing passions, inanition, and some poi- 
sons. Frequent and long-continued attacks of strumous ophthalmia in childhood 
have been observed to render the individual very liable to amaurosis in after 
years, from the influence of slight exciting causes. The period of life unquestion- 
ably exercises some influence in its production, for although occurring at all ages, 
it is more frequent in tliose of mature years, and has been remarked to occur espe- 
cially about the period of the cessation of the catamenia in females, and the corre^- 
spending age in males. 

Among the direct or exciting causes of amaurosis may be enumerated over- 
exertion of the eyes, or their protracted occupation upon minute objects, or expo- 
sure to bright light and intense heat ; hence the frequency of the disease among 
certain classes of artisans, who are necessarily subjected to the influence of such 
stimuli. A single exposm-e to one or other of these causes has sufficed in some 
instances to produce loss of vision ; but in general this result is gradually developed, 
appearing to flow from continued over-excitement of the organ. Injuries fi-om 
mechanical violence, inflicted upon the retina, optic nerve, or brain ; or diseases of 
these parts, whether consisting in simple congestion or a deficient supply of red 
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blood, or in more serious structural changes,* either originating in these tissues 
themselves, or produced by the pressure of morbid growths in neighbouring tex- 
tures, are frequent causes of amaurosis in some of its most intractable forms. It 
may also originate from injuries done to the branches of the fifth pair of nerves, or 
even from mere irritation of these parts, as by a carious tooth.f &c. Violent men- 
tal emotions, the effects of lightning, and the rays of a tropical sun, may be men- 
tioned as occasional causes. Amaurosis has also been ascribed to the cessation 
of inordinate or habitual secretions, and by some writers to the retrocession of 
eruptive diseases. Derangement of the hepatic system, or continued irritation of 
the stomach and intestinal canal, the existence of pregnancy, and some diseases of 
the puerperal state, are among the principal causes of amaurosis in its sympathetic 
forms. In conclusion of this part of the subject, it may be remarked, that amau- 
rosis is rarely the effect of any single cause; most frequently it is traceable to the 
combined operation of several, differing perhaps ^videly from each other, and exert- 
ing their influence during a protracted period. 

Diagnosis. Impaired vision, whether recent or of long standing, if unaccom- 
panied with opacity in the cornea or behind the pupil, cannot be confounded with 
any other disease. To distinguish amaurosis from glaucoma is seldom required 
from the frequency with which they occur together, nor is it practically needful, 
as the same treatment is in general applicable to both. Amaurosis in its early 
stages, when combined with glaucoma, may be mistaken for incipient cataract, but 
the following points of difference will serve to distinguish them: — In glaucoma- 
tous amaurosis the opacity is of a greenish yellow hue, deep-seated, and sur- 
rounded apparently by a transparent circle, and most obvious on looking directly 
into the pupil. The opacity in cataract is of a milk and water tint, appearing 
immediately behind the pupil, by the margin of Avhich it is bounded, and is 
equally visible in whatever direction the eye is examined. In posterior capsular 
cataract, the opacity is also deep-seated, and presents the concave surface fre- 
quently observed in glaucoma; but it differs from it in exhibiting strias radiating 
from a centnd point, whereas, the opacity in glaucoma is always uniform. In 
glaucomatous amaurosis the consistence of the eyeball is generally firmer than 
natural, a circumstance not observed in cataract. The progress of glaucomatous 
amaurosis is usually slow, both as regards the increase of opacity and the de- 
clension of vision; the latter symptom may indeed remain stationary for years. 
In cataract, vision declines rapidly, and always bears a fixed ratio to the amount 
of opacity. The pupil in glaucomatous amaurosis is generally sluggish, if not 
dilated and motionless; whereas, in cataract it retains its natural mobility. Glau- 
comatous amaurosis is freqUendy preceded and accompanied by pain and various 
other uneasy sensations in the eye and head, and by derangement of the func- 
tions of other organs, as of the stomach and bowels: the motions of the palpebrse 
and of the globe may be imperfect or abnormal; there may be ptosis or strabis- 
mus, &c. The formation of cataract is not in general attended Avith any of these 
circumstances. J Other distinctions have been enumerated, derived from the na- 

» It was ingeniously conjectured by Mr. Ware, and has since been confirmed by obs-crva- 
tion, that dilatation of the anterior portion of the " circulus arteriosus"," or of the central artery 
of the optic nerve, might sometimes be the cause of amaurosis. (Sec Chir. Obs., vol. ii. p. 
428, and Mackenzic^'d I'ract. Treatise, pp 946, 947.) — Authok. 

t An interesting <;a9C of this kind is detailed in the Arch. Gen. de Med., torn, xxiii. p. 261. 
in which the amauroais di-jiendcd upon the irritation caused by a minute splinter of wood 
which had penetrated through the fang of a decayed tooth. — Author. 

t In doubtful ■cases of this description we have employed the aid of artificial light to assist 
in determining the diagnosis, tis ingeniously suggested by Professor Sanson, senior. It is 
certainly useful im furnishing -negative evidence at least; for where the inverted image of the 
candle is observed, wc may confidently affirm the non existence of opacity in the posterior 
capsule of the Jens, or(inn.hc layers of its substance immediately adjoining. For an account 
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ture and appearance of the optical phenomena which are visible to the patient, 
and from the circumstance and direction in which his vision is most perfect; but 
as they are not pathognomonic of either disease, they cannot be relied upon. 
Should the amaurosis be combined with cataract, the difficulty of the diagnosis is 
of course augmented; but a careful observation and comparison, of the symptoms 
of each disease will in general suffice to establish it, and if not, the growing 
opacity of the lens will in due time render it evident. In cases of amaurotic cat's- 
eye, the shining metallic appearance behiml the pupil might possibly be mistaken 
for fungus hematodes. For the distinguishing circumstances, we must refer to 
descriptions of this disease given elsewhere. (See Lawrence's Treatise p. 616.) 

With regard to the discrimination of the different forms of amaurosis, a careful 
consideration of the history of each case and of the peculiar combination of symp- 
toms which it presents, will in the majority of instances serve to distinguish the 
idiopathic from the sympathetic disease. No characteristic signs can be pointed 
out by which they may be certainly recognised. A similar remark may be ap- 
plied to the diagnosis of amaurotic affections of an asthenic character,, and those 
dependent upon incurable structural changes, the distinction between which, from 
its great practical importance, must by all means be made, although often beset 
with difficulties. 

Prognosis. There are two points which, prima facie, ought materially to in- 
fluence our prognosis, viz. the duration of the disease, and the degree in. which 
vision is impaired. Sudden attacks attended with urgent symptoms of disturbed 
vascular action, and whether accompanied by paralysis or not, are more favour- 
able than those which come on gradually without any strongly marked indication, 
one amaurotic and paralytic symptom by degrees succeeding to another. By 
energetic measures, we may hope to relieve such cases as the former^ while in 
the latter we have to fear the development of morbid growths, or other serious 
structural changes Avithin the cranium. If the retina is quite insensible, the 
prognosis is certainly unfavourable, although cases are recorded, in which vision 
was restored after nearly total blindness of several days' duration. (Lawrence, 
op. cit., pp. 324, 325.) Should the insensibility continue without improvement 
during a few weeks, the case may be considered as hopeless. Great alteration 
in the size, form, and mobility of the pupil, with preternatural hardness or soft- 
ness of the globe and glaucoma, is unfavourable, as indicating disease of the 
nervous apparatus of vision,, or of the internal textures of the eye, which is pro- 
bably incurable. 

The prognosis is favourable in the sympathetic forms of amaurosis; a& we 
n^y generally anticipate a return to the healthy condition of the function, where 
the disease upon which the impaired vision is dependent admits of alleviation or 
cure. In cases where one eye alone is affected, our prognosis must be extended 
to the healthy as well as to the diseased organ; for from the intimate sympathy 
existing between them, it rarely happens that one is attacked without the other 
participating in the afTection at a period more or, less remote. Hence active, 
treatment must frequently be adopted ajid pursued, not as a curative, but as a- 
preventive measure. 

Treatment. Amaurosis being accompanied in a large majority of instances, 
with symptoms of inflammation or congestion in the nervous apparatus of vision, 
antiphlogistic measures are frequently required, varying in kind and degree ac- 
cording to the age and constitution of the patient and the urgency of the indica- 
tions. Referring to what has been already said in a former article, regarding 
the treatment of retinitis, which in an. acute or chronic form is a fertile source of 
idiopathic amaurosis, it will suffice at present to observe that when the patient is 
young and plethoric and the inflammatory symptoms active, depletion, both local 

of this interesting phenomenon, and its applicatien to diagnosis of opacities behind the pupil, 
sec " Remarks on Lenticular Glaucoma," by Dr. Mackenzie in London Med. Gaz., April 14, 
1838. —Author. 
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and general, must be practised, with the free exhibition of purgatives, and the 
employment of counter-irritation. Should these measures fail in producing the 
desired effect, recourse must be had to mercury, which from its influence in con- 
trolling inflammation in other textures, analogy would suggest, and practice con- 
firms, as being equally useful in the present instance. Calomel and opium ought, 
therefore, to be given till the mouth is affected; and, generally speaking, the in- 
fluence of this remedy upon the system ought to be maintained during several 
weeks, to ensure all the benefit which it is capable of affording. If the antiphlo- 
gistic treatment and mercury equally fail, little more remains to be done: mea- 
sures ought to be taken to promote the general health, the maintenance of which 
may possibly operate beneficially upon the diminished powers of vision. The 
effect of counter-irritation, by means of a succession of blisters, may also be 
tried. 

In cases of a more chronic character, occurring, as we every day witness, in com- 
bination with a debilitated constitution and disordered general health, such activity 
of treatment would be highly prejudicial. Topical bleeding, however, may still 
be requisite, the indication of which, as well as for general depletion in other in- 
stances, is to be derived, not from the condition of the system, but of the part. 
In such instances as the above, although mercury is to be employed chiefly as 
an alterative, considerable benefit is frequently derived from the continuance and 
gradual increase of the dose, till the mouth is slightly affected. The employ- 
ment of counter-irritation must not be omitted; repose of the organ should be 
enjoined, and the use of tonics, both dietetical and medicinal, is often a useful 
auxiliary. In cases attended with symptoms of cerebral congestion of long 
standing, along with topical bleeding and the exhibition of purgatives, we have 
derived considerable benefit from the insertion of a seton in the neck. The 
amaurotic affections which we have termed sympathetic or symptomatic, being 
in general dependent upon a disordered" condition of the stomach and bowels, 
arising from the presence of irritating matters or some other cause, whether 
temporary or permanent, the state of these organs must be especially attended to. 
The emetic and "resolvent"* plan, as proposed and practised by Richter, 
Schmucker, and Scarpa {Pract. Obs. on Bis. of the Eye, p. 486,) might be 
supposed to be peculiarly applicable in such circumstances; but Messrs. Law- 
rence and Travers, both of Avhom have given it a fair trial, concur in stating that 
they have never derived any benefit from its employment. The latter remarks 
{Syjiopsis of the Dis. of the Eye, p. 310,) that " the cases of gastric disorder to 
which it is especially applicable, are most benefited by a long-continued course 
of the blue pill, with gentle saline purgatives and' bitter tonics." It must be 
admitted, however, that many of the temporary amaurotic affections, especially 
of children, are speedily relieved, if not entirely removed, by an emetic, suc- 
ceeded or not, as the case may require, by a few brisk purgatives. 

Where amaurosis can be traced to general debility of the system, induced as 
is sometimes the case, by protracted lactation, or the abuse of other natural secre- 
tions, the indications of cure are so obvious, as to require no additional comment. 

Various powerful stimuli have at different times been employed in the treat- 
ment of amaurosis, on the supposition that the disease might be dependent upon 
a diminished energy or want of tone in some portion of the nervous apparatus of 
vision. Of one and all of these remedies it may be affirmed, that their indiscri- 
minate use has been productive of much evil, and that in the early stages of the 
disease accompanied with symptoms of local inflammation, they are wholly 
inadmissible. Where no such objection exists, and the concurrent symptoms 
appear to indicate a condition of diminished nervous energy, we see no objection 
to a judicious trial of their powers, although the ill-success Avhich, o-enerally 

* The "resolvent pills," which formed an important item in the scheme, consist of a 
farrago of drugs, and fifteen of tliem are directed to be taken three time a-day for some 
weeks. j. 
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speaking, has hitherto attended the experiment, does not warrant us in building 
much upon their efficacy. Mr. Hey of Leeds [Med. obs. and Enq., vol. v.) and 
the late Mr. Ware (op. cit., vol. ii. p. 409,) have related cases which sufficiently 
attest the occasional benefit of electricity; while Messrs. Travers [op. cit., p. 309,) 
and Lawrence {op. cit., p. 543,) concur in stating that they have never Avitnessed 
any good effect from its employment, or that of galvanism, although repeatedly 
tried in cases of a favourable description. Mr. Tyrrell's {Cyc. of Fract. Surg., 
p. 105) testimony is nearly to the same effect. 

Strychnine has been much employed in the treatment of amaurosis since its 
first proposal by Dr. Shortt. [Edin. Med. and Surg. Journ., vol. xxxiv.) The 
cases which he has published show very clearly the immediate benefit which may 
result from its exhibition, while the doubts which he expresses as to the perma- 
nency of these effects, has been only too amply confirmed by the subsequent ex- 
perience of others. Dr. Shortt recommends the strychnine in instances where 
the symptoms are apparently dependent upon simple want of power or atony of 
the nervous structure, or when a congested condition of the capillaries of the 
retina, unattended with vascular excitement, may be supposed to exist. In such 
circumstances, we should not hesitate to employ it after the failure of other and 
more certain remedies. The most efficacious mode of applying the remedy is to 
dust it upon a blistered surface, from which the cuticle has been removed, over 
the eyebrow or upon the temple; commencing with one sixth of a grain and in- 
creasing the quantity daily, till the constitution is sensibly affected, as indicated by 
headach, pricking pains over the body, or tremors, when it should be discontinued, 
and on resuming its use, the dose should always be considerably diminished. 
Mr. Tyrrel [pp. cit.) observes, that he has made trial of strychnine in cases ap- 
parently the most appropriate for its use, and has prescribed the remedy in various 
ways, both internally and externally, continuing it till the involuntary muscular 
contractions were frightful; but without meeting with a single instance of benefit 
from its employment. Dr. Mackenzie [op. cit. p. 916) states, that he has never 
witnessed any remarkable effect which could be fairly attributed to the strychnine. 
We have ourselves frequently made use of it, and still more frequently witnessed 
its employment in the practice of Mr. Morgan in Guy's hospital; and we are 
unable to recall even one instance in which it proved permanently beneficial, 
although temporary improvement of vision to a remarkable degree was some- 
times produced. The testimony of the above mentioned authors, as being the most 
competent judges of the merits of this remedy, ought to deter the less expe- 
rienced from its indiscriminate employment, and caution them against buoying up 
the unfortunate subjects of incurable amaurotic disease with hopes of returning 
vision, which are only destined to be cruelly disappointed. 

Stimulating applications to the eyes and nostrils, in the form of vapours and 
snuffs, have been recommended; and from the sympathy which exists between 
the branches of the trigeminal nerve and the retina, they may possibly be of ser- 
vice in cases where a stimulus is required. On the same principle, a succession 
of small blisters to the neighbourhood of the orbit has been productive of benefit 
in some instances. Amaurosis succeeding to wounds of the frontal or other 
branches of the fifth pair of nerves, has been in some instances cured by a 
complete division of the injured twig; generally however the operation has failed 
to relieve. Belladonna, given internally or rubbed upon the surface, is sometimes 
productive of benefit in such cases, and they occasionally undergo a spontaneous 
improvement. We purposely abstain from mentioning many other remedies 
which have been proposed in the treatment of amaurosis, inasmuch as experience 
has demonstrated their total ineffieacy. 
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INFLAMMATION OF THE EAR; OR, OTITIS. 



Definition of otitis and otorrhoea. — Acute and chronic otitis.^-SymptomB of acute external 
otitis— of acute internal otitis — of chronic otitis or otorrhoea. — Causes, — Anatomical cha- 
racters, — Diagnosis. — Prognosis. — Treatment of acute external otitis — of acute internal 
otitis — of chronic otitis. 

The term Otitis (from evi, ztto^, the ear) is applied to inflammation of one or 
more of the parts which constitute the organs of hearing. From the pain which 
frequently accompanies the disease, some writers denominate it otalgia, (from »vi, 
■sTTa?, and ecXyei, pain,) while, by most authors, the chronic form has been called 
otorrhoea, (from ovi arre?, and pia, to flow,) on account of the discharge by which 
it is characterized. 

This disease was very imperfectly described, before M. Itard gave £in excellent 
account of it in his work {Sur les Maladies des Or cities, <^c.,) published in 1821. 
The researches of Saunders, Abercrombie, and PUcher, in England ; of Lallemand, 
Andral, and Deleau, in France; and of P. Frank, Lincke, and Kramer, in Gtermany, 
have tended still farther to clear up the obscurity in which it was formerly in- 
volved. These writers have shown that a knowledge of auric medicine can only 
be acquired by those who are acquainted with the general laws which regulate 
disease throughout the animal economy. 

Otitis has been divided into the acute and chronic, the distinction being found- 
ed on its severity and duration. Acute otitis has been subdivided into the ex- 
ternal and internal ; the former including inflammation, more or less general, of 
the meatus auditorius externus and membrana tympani; the latter, inflammation 
of the tympanum and Eustachian tube. 

Symptoms of Acute External Otitis. This form generally commences with 
an unpleasant sensation or slight pain in the auditory canal, resembling that oc- 
casioned by the presence of a foreign body in the ear ; in other cases, it is of a 
burning or itching nature. This gradually increases, until there is acute, occa- 
sionally lancinating, pain, sometimes of a dull, heavy, dragging, and tearing cha- 
racter, increased on pressure ; by the motions of the lower jaw, or by the contact 
of cold air and hot fluids. The hearing is confused or impaired, and accompa- 
nied by whistling, buzzing, ringing, or roaring sounds, intermittent or constant. 
The membrane lining the meatus is red, and generally more or less swollen. At 
a period varying from a few hours to three or four days from the commence- 
ment of these symptoms, a thin, limpid, or sanguinolent discharge, graduaUy be- 
coming more consistent, and of a whitish, yellowish, or puriform appearance, 
takes place from the meatus. In some cases. Dr. Kramer has described the 
tumefaction of this stage to be so great as scar<;ely to permit a knitting needle to 
be introduced, and in other cases as affecting only one side of the meatus, form- 
ing a kind of elevation which extends irregularly along the cavity, and also affects 
the membrana tympani. This lining membrane is usually covered with pimples, 
filled either with a serous or purulent ffuid ; some of which having burst, leave 
ulcerations that continue to furnish the discharge, or crusts which more or less 
block up the cavity of the meatus. The discharge is occasionally inodorous, but 
more frequently fetid, and sometimes so acrid as to produce considerable irrita- 
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tion in the parts over which it flows. Granulations often form, resembling ex- 
crescences of polypi, of a soft, spongy, and very red appearance, and covered with 
a copious muco-purulent secretion : these granulations bleed from the slightest touch, 
but sometimes they have a broad base, are hard, insensible, of a pale red colour, and 
bleed little or not at all. In cases in which the membrana tympani appears to be 
primarily affected, it is more or less red, rough, swollen, and opaque, and some- 
times covered with small projecting glands or follicles. Occasionally, also, bundles 
of vessels may be seen in it, and the point of the handle of the malleus cannot 
be distinguished. As the discharge becomes abundant, the pain usually decreases, 
unless the inflammation extend to the internal ear. The consistence of the mat- 
ter discharged may undergo changes several times in the course of a week or 
even in a day. Sometimes it stops suddenly from the accumulation of crusts 
having caused a mechanical and temporary obstruction. As the inflammation 
declines, however, it often becomes thicker, and presents the colour, consistence, 
and even odour, of caseous matter. (Jtard.) The discharge now gradually dimi- 
nishes, and gives place to a more than usually abundant secretion of wax, some- 
times accompanied by a serous exudation from behind the ear. Itard remarks, 
that now and then perforation of the cartilaginous portion of the external ear takes 
place, whereby a fistulous communication is established, connecting the cavity of 
the meatus with the cellular substance which unites the cartilage and the bone. 
In two or three days^ broad, dry, cuticular scales are thrown off", and a tenacious 
cerumen, of a bright or dark brown colour, is secreted, which is mixed up with 
cuticular scales, adhering firmly to the walls of the meatis, which is thus com- 
pletely stopped up. 

Acute internal otitis usually commences with acute deep-seated pain in the in- 
terior of either ear, rarely in both, accompanied by more or less general headach 
or hemicrania, rapidly increasing in severity, with whistling, clanging, loud, or 
beating metallic noises, and a sense of bursting or distention. Mastication and 
sudden noises or motions of the head augment the symptoms. The pain in the 
head may be violent, lancinating, or compressive, fixed or undefined. Some pa- 
tients complain of insupportable heaviness in the head, and others think that the 
cranium will burst open. The pulse is hard and frequent, the skin hot, the counte- 
nance anxious, the eyes injected and sensible to light, the tongue furred, the taste 
vitiated, the appetite lost, with febrile excitement. At night, there is loss of sleep, 
great restlessness, sometimes delirium, and in chOdren convulsions. Occasionally 
there is an unpleasant itching at the bottom of the throat, towards the orifice of 
the Eustachian tube, with swelling of the tonsils. An examination of the external 
ear exhibits nothing abnormal. These symptoms, if actively combated at the 
commencement, may, in two or three days, partially subside ; the imin diminishes 
in intensity ; the loud noises in the ear give way to violent hissing, the taste and 
appetite return ; and the febrile symptoms gradually disappear. The hissing or 
buzzing noises with indistinct hearing usually continue three or four weeks. 

But should the inflammation not thus terminate in resolution, perfect deafness is 
occasioned in the affected ear ; the fever continues, and sometimes assumes a ner- 
vous or typhoid type, attended with much exhaustion ; while the local inflamma- 
tion gives rise to products which accumulate in the cavity of the tympanum, and 
at length force a passage towards the external surface. These products may be 
discharged, 1. by the meatus externus, from perforation of the membrana tympani; 
2. into the throat, through the Eustachian tube ; and 3. through a fistulous opening 
in the mastoid process. The first is by far the most common, its frequency to that 
of the second, according to Itard, being ten to one. 

The discharge of matter establishes, according to some authors, the second stage 
of the disease. When this takes place by perforation of the membrana tympani, 
it occurs suddenly, generally about a week after the commencement of the symp- 
toms; a large quantity of matter being discharged, sometimes mixed with bloody 
streaks, as if an abscess had burst. The acute symptoms then generally diminish, 
and the patient experiences considerable relief, so long as the flow of matter is 
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abundant and unimpeded. Sometimes, however, it is obstnicted, eithei* by its 
concreting and filling up the perforation in the membrana tympani — by causing 
inflammation and tumefaction in the external meatus— or by accumulating and 
getting incrusted in that part of the ear. In either case, the acute symptoms are 
likely to return, unless the obstruction is removed. A communication is now 
established between the posterior fauces and the external auditory passage, if) as 
is rarely the case, the Eustachian tube be not obstructed. This may be proved 
by causing the patient to expire forcibly while the mouth and nose are sliut. By 
this act, bubbles of air, mixed with fluid, escape from the meatus; or if the flame 
of a candle be placed before the external passage, it receives an evident impulse. 

When the matter is discharged through the Eustachian tube into the fauces, it 
may take place suddenly or gradually. In the former case, a sensation is felt as if 
an abscess in one of the tonsils had burst ; there is sudden expectoration of a 
muco-puriform, or purulent matter, sometimes of a disagreeable taste, and recur- 
ring in smaller quantities at uncertain intervals. In the latter case, the accumu- 
lated matter is discharged into the throat in small quantities, and brought up in 
the form of thick, tenacious, and sometimes bloody sputa, which is detached from 
the fauces with much difficulty, especially in the morning. Under such circum- 
stances, the lining membrane of the Eustachian tube, by participating in the inflam- 
mation, may be partially obstructed. Not unfrequently, also, the discharge of 
matter by tickling and irritating the glottis, produces a very unpleasant cough, a 
symptom which may induce the superficial practitioner to overlook its real cause. 

When the discharge takes place through a perforation in the mastoid process, 
it is an evidence of the inflammation having extended to the membrane lining the 
cells in that portion of the bone, and the formation of an abscess behind the ear. 
This is a rare tennination of the acute otitis, and has been observed most fi^equently 
in those cases which supei"vene on the decline of acute affections, {hard.) It 
usually degenerates into the chronic form of the disease, and \\'ill be described 
more particularly under tl at head. 

The symptoms which follow the discharge of matter differ according to the 
morbid alterations which have occurred in the internal ear. Thus the hearing is 
either entirely lost, remains impaired, or is recovered, in proportion to the nature 
and extent of the morbid lesions to be afterwards noticed. The symptoms usually 
Jose their severity before a month has elapsed, at the termination of which period, 
if they have not disappeared, the disease may usually be considered chronic, and 
otorrhcea is established. Sometimes, however, the sjTnptoms increase in intensity 
— there are rigours, spasmodic phenomena, more or less marked, with greater or 
less rigidity of the muscular system ; the restlessness and agitation at night con- 
tinue, which, with delirium, at length appear during the day. There is sometimes 
more or less paralysis and coma, followed by death. Sometimes otorrhcea does 
not occur; the pain becomes apparently deep-seated; the patient is melancholy and 
dull, notices nothing, moves his head backwards and forwards, holding it between 
his hands, and at last falls into a comatose state, and dies. 

Deleau and Kramer describe a form of internal otitis, which the latter considers 
to be occasioned by inflammation of the mucous membrane, as contra-distinguished 
from that of the cellular tissue and periosteum. The lining membrane of the cavity 
of the tympanum being fibro-mucous, at once a mucous membrane and periosteum, 
it may be doubted how far this distinction is borne out by anatomy. Several facts, 
however, indicate that this membrane may be the seat of a peculiar inflammation, 
resembling the blenorrhoeal of some other mucous membranes, in which the vio- 
lent symptoms above described are absent, and the principal lesion consists in im- 
paired hearing from accumulation in the cavity of the tympanum, and the patient 
complains of a sensation of fulness and heaviness in the ear without jviin; the hear- 
ing is always more or less dull, and nothing can be discovered in the external audi- 
tory canal. The only signs of this lesion are drawn from various kinds of auscul- 
tatory phenomena produced by injecting air into the internal ear. These will be 
more fully noticed under the head of Diagnosis. These symptoms are generally 



OTITIS, {Symptoms.) 181 

sub-acute, but become chronic, and Mr. Pilcher is of opinion that they not unfre- 
quently lead to acute internal otitis. {On the Ear, p. 206.) 

Inflammation of the internal ear may arise secondarily from the extension of 
disease in the Eustachian tube, from its lining membrane participating in the in- 
flammation of the throat in angina, or from the extension of ulceration and other 
afiections in the region of the throat. In this case, the patient may complain of 
momentary deafness, without its having been preceded by acute symptoms in 
the ear. This temporary deafness may be of longer or shorter duration, with 
intervals of perfect hearing. The patient sometimes hears his own voice worse 
than that of others, and occasionally has a'crackling, gurgling, or detonating sen- 
sation in the throat leading to the ear. The blenorrhceal form of internal otitis, 
also, is very liable to be complicated with stricture of the Eustachian tube, occa- 
sioned by an acute or sub-acute inflammation of its lining membrane. In all 
such cases, a correct idea of the state of the parts is only to be obtained by means 
of injections and catheterism through the guttural orifice of the tube, as recom- 
mended by Deleau, Kramer, and Pilcher. 

Chronic otitis, usually termed otorrhcea, is often a termination of acute otitis, 
although it may also be a primary disease; and the discharge from the ear be 
established without pain, or other prominent symptom. This form of the disease 
is more frequently met with than the acute, and the long continued escape of 
matter in many cases, without injuriously affecting the organs essential to life, 
is probably the principal reason why it has been regarded with so little attention. 

Chronic, like acute otitis, may be confined to the external or internal ear. It 
rarely happens, however, if its progress be not checked, from whatever part the 
disease originally proceeds, that it does not sooner or later extend from the one 
to the other by perforation of the membrana tympani. Itard, and the generality 
of authors, have divided otorrhosa into the mucous and purulent, but that distinc- 
tions should not be drawn merely from the character of the discharge is farther 
shown by recent microscopic observations, and more particularly from the re- 
searches of Haenle {Uber Eiter und Schleim. Berlin, 1838,) who has demon- 
strated that it is utterly impossible to distinguish the fluids secreted from inflamed 
tissues into mucous and purulent. The point of real importance to determine is, 
whether the inflammation be confined to the membranes lining the auditory pas- 
sages, or whether it be confined with caries of the bone, or complicated with 
lesions of the brain. With a view of directing attention more especially to 
these points, we shall consider chronic otitis as occurring, 1, Avith inflammation 
only of the membranes lining the various passages of the ear; 2, v/ith caries of 
the bone; and, 3, with cerebral disease. 

1. Chronic otitis limited to the membranes vsx^y he confined to the external 
ear, and be the result of acute otitis, or be induced by vegetations, thickening of 
the lining membrane, herpetic eruptions, or other chronic lesions of the lining 
membrane of the meatus externus. It is most common in children of a scrofu- 
lous constitution; apparently depends upon the general morbid affection inherent 
in the system, and disappears when this is removed by change of diet or resi- 
dence, on the attainment of puberty, or by other circumstances Avhich produce a 
radical change in the economy. The hearing is more or less impaired, ac- 
cording to the greater or less degree of obstruction in the meatus, either by the 
accumulation of matter, growth of vegetations, or thickening of the lining mem- 
brane of the meatus or membrana tympani. The matter itself varies in colour, 
odour, and consistence, in the course of the disease. The quantity discharged 
also varies at different times, although in general it bears a relation to the extent 
of the inflammation. 

In the majority of cases, a perforation is made sooner or later in the membrana 
tympani, and thus the disease involves the internal ear. Under such circum- 
stances, the hearing becomes more and more dull, according to the extent of the 
injury inflicted on the membrana tympani and chain of bones connected with it. 
No other marked symptoms, however, occur so long as there is no impediment 



182 OTITIS, (Symploms.) 

to the flow of matter. Sometimes this is suddenly arrested, and then acute symp- 
toms generally supervene; such as severe pain in the ear, fever, more or less vio- 
lent headach, and other cerebral symptoms, which either disappear on the re- 
establishment of the discharge, or by their continuance prove destructive to life. 
Sometimes the suppression of the otorrhcea is followed by other disorders; such 
as affections of the eyes, porriginous eruptions on the scalp, swelling of the lym- 
phatic glands of the neck, &c. Itard has once seen tumefaction of the testicle in 
a young man from this cause; Lallemand also has observed the otorrhcea alter- 
nate with accessions of rheumatism, catarrh of the bladder, leucorrhcea, &c. 

The affection called by Roche otite clironique stche, and by Pilcher eryfhe- 
matic otitis, and which has also been described by Mr. Earle [Med. Chir. Trans, 
vol. X.,) is not, in our opinion, an inflammatory disease, but depends upon a per- 
verted secretion of the lining membrane, which occasions a morbid deposite, 
similar to that formed in the muguet of French writers. 

The duration of chronic otitis limited to the membranes varies infinitely; it may 
continue for many years without producing any serious result. In some very rare 
cases, the otorrhcea gradually diminishes, and at length wholly disappears with- 
out producing any unpleasant result, but more frequently even this spontaneous ces- 
sation of the disease occasions a greater or less degree of deafness. This may 
arise from extensive lesions of the membrana tympani; thickening or structure of 
the external meatus; loss of the tympanal bones, or complete obliteration of the 
external passage, from adhesion of its walls; in which case total loss of hearing 
is the invariable result. Even these terminations may be considered compara- 
tively favourable, as in the majority of cases the discharge having accumulated 
more or less in the cavity of the tympanum, at length becomes acrid, induces 
ulceration and denudation of the membranes, and ultimately caries of the sur- 
rounding bone.' 

2. Chronic otitis complicated with caries of bone may be either the result of 
acute or chronic inflammation limited to the membranes, or it may, although more 
rarely, be the primary disease. In the external ear, it usually arises from inflam- 
mation of the periosteum, as pointed out by Kramer. A tumour forms towards 
the base of the external meatus, without pain or other inconvenience, except 
deafness to a greater or less extent. When the abscess opens, an ichorous fetid 
fluid is discharged, the deafness is diminished, as long as the passage is clear. 
The discharge may thus continue for years, but if exfoliation take place, the 
ulcerated part begins to heal, this process being accompanied by a great tendency 
to narrowing or obliteration of the meatus. 

"When the bones of the internal ear are diseased, the matter evacuated, instead 
of retaining the usual yellow colour and consistence of healthy pus, becomes 
thin, of a grayish or dirty colour and more or less sanguinolent; it exhales a pe- 
culiar, sometimes very fetid odour, similar to that generated by carious bones, and 
frequently stains a silver probe of a brown or violet hue. Sometimes the acri- 
mony of the discharge irritates the lobule of the ear and other parts with which 
it comes m contact, and occasions more or less swelling of those parts. As the 
disease advances, the discharge becomes mixed with small fraffments of bone. 
In these cases, the patient feels a dull pain in the ear, which extends to a greater 
or less extent over the side of the head, with more or less impaired hearincr. The 
mastoid process is the part most frequently affected; a dull pain, increased on 
pressure, being felt. In some cases, the skin which covers it becomes reddish, 
slightly swollen, and the seat of a purulent deposition or abscess which is not 
accompanied by any acute pain. The skin subsequently becomes of a reddish 
brown or violet colour, more and more thin, and at length ulcerates, giving exit 
to the sanious discharge above described. A fistulous communication now exists 
between the external surface behind the ear and the cavity of the tympanum, 
through the mastoid process, the cellular structure of which is perforated, de- 
stroyed to a gi-eater or less extent, and infiltrated with matter. On introducing 
a probe, the naked rough bone may be readily detected, and in several cases the 
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instrument penetrates witli facility into the mastoid cells, and even into the cavity 
of the tympanum. If the membrana tympani be ruptured, a fluid injected through 
the external opening, escapes by the external meatus, and occasionally by the 
Eustachian tube. Sometimes the discharge from the fistula alternates with that 
from the auditory canal, or should it be suppressed, the phenomena formerly al- 
luded to may be induced. Occasionally, the pus penetrates between the muscles 
attached to the mastoid process, and the abscess opens low down in the neck. 
Under such circumstances, it is very liable to be mistaken for an ordinary scrofu- 
lous tumour, and the ear aff'ection to be overlooked. When on the other hand, 
the caries of the mastoid process takes place with still greater slowness, its cellu- 
lar structure becomes degenerated and broken down, and escapes through the 
meatus extemus -with the sanious discharge, while its rounded form gradually 
disappears, without the soft parts covering it being aflected: hence Lallemand 
considers it important, in all cases of chronic otitis, to compare the volume of 
the two mastoid processes. 

Sometimes the matter collects in the mastoid cells, and after gradually exca- 
vating the bone at length finds its way through the Eustachian tube. In such cases, 
in addition to the dull pain, increased on pressing the mastoid process, there is a 
continual noise in the ear, resembling that made by a windmill, a waterfall or 
unpleasant whistling, which deprives the patient of sleep. The hearing at length 
becomes more and more obscure, or is entirely lost, although in some cases it has 
returned, and again disappeared at intervals; the noises also may increase or dimi- 
nish in intensity; these symptoms, together with the loss of hearing, apparently de] 
pending upon the mixture of air and pus in the Eustachian tube, and the plenitude 
or vacuity of this cavity. The patient has sometimes a bitter taste in the mouth, 
with nausea and vomiting. Occasionally, he is suddenly seized with cough, and 
expectorates a sanious purulent matter, mixed with bloody streaks; a symptom 
which is very liable to appear in the morning. Whatever food is taken has a 
nauseous, disgusting taste; the appetite is lost; the patient becomes melancholic, 
emaciates and loses strength every day. These symptoms are referrible to the 
caries of the bone and the sanio-puriform discharge dropping into the fauces, 
although they have often been mistaken and attributed to some affection of the 
stomach or lungs. The caries however extends; involves the other osseous parts 
of the organs of hearing; perforates the dura mater, and aiFects the brain, even in 
some cases before its real nature is suspected. 

The petrous portion of the temporal bone which encloses the semicircular ca- 
nals, is the portion next most likely to be aflected; and when this occurs, the de- 
structive process is very liable to be communicated to the brain, giving rise to 
the symptoms to be presently described. Sometimes the caries follows the aque- 
duct of Fallopius, probably by the opening which gives passage to the chorda 
tympani, and then the patient experiences acute pains in the ear, spasmodic con- 
tractions of the muscles ot the face on the side aflected, terminating in paralysis. 
Lallemand has met with five cases of this kind, in which the phenomena were to 
be attributed to the facial nerve having participated in the structural disorganiza- 
tion, and others are recorded by Berard. The caries may also follow the aque- 
duct of the cochlea, and more rarely the internal auditory canal. It seldom hap- 
pens, however, that, when caries is once established, its progress is limited to 
one direction. The same causes which occasion it in one situation may induce 
it in others, and hence the whole of the mastoid process and petrous portion may 
be destroyed. Lallemand cites a case from Beaugrand, in which the mastoid, 
coronoid and styloid processes were destroyed by caries, as well as the glenoid 
cavity of the first vertebrae, the odontoid process of the second, and the inferior 
part of the occipital bone. He says he has seen a similar case, in which the 
head was inclined on the shoulder of the affected side, with incomplete paralysis 
of the superior extremities, painful swelling of the neck, &c., [Leftreiv. p. 222.) 
The duration of chronic otitis with caries may vary from a {ew months to several 
years, during which period the symptoms may differ according to the passage by 
which the matter is discharged. This may take place in the same patient some- 
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times by the external meatus, sometimes by a fistulous opening, at others by the 
Eustachian tube giving rise to the different effects we have noticed. 

3. Chronic otitis complicated vnth cerebral disease is analogous to the cerebral 
otorrhosa of M. Itard, which he divided into the primitive and consecutive; the 
former, according to him, commencing in the brain and extending to the ear, 
while the latter commences in the ear and extends to the brain. The valuable 
researches of Lallemand, however, have made it very problematical whether the 
cases described by Itard and others as primary otorrhoea. are not in point of fact 
consecutive to chronic disease in the bone, in which the cerebral affection is the first 
circumstance which attracts the attention of the patient and practitioner. In all 
these cases, caries of the petrous portion of the temporal bone is found, and it is 
evidently more likely that this should be the cause of the cerebral inflammation 
or abscess in its neighbourhood than that inflammation should have existed a long 
time without prominent symptoms, pus have slowly formed and produced perfo- 
ration in the hardest and thickest of the cranial bones. It is worthy of remark, 
also, as rendering the latter opinion still more improbable, that while cerebral ab- 
scesses do not produce perforation in the softer bones which form the walls of 
the cranium, so they seldom communicate with the interior of the ear by means 
of the meatus auditorius internus. Whichever theory be adopted, it is important 
to know that the cerebral symptoms may occur previously to any discharge from, 
or other prominent symptom in, the ear, and, on the other hand, may supervene 
on chronic otitis of longer or shorter standing. In this sense, therefore, the terms 
primary and consecutive may be used. In either case, the symptoms are, obsti- 
nate headach, at first obtuse, afterwards lancinating and severe; sense of weight in 
the head; redness of the eyes; pain at the base of the orbit; sometimes convulsive 
contractions in the muscles of the face; tension or slight swelling of the scalp; 
sensation of constriction in the cranium, as if it were not large enough to contsun 
the brain; sometimes lesions of the intellectual faculties, especially of the me- 
mory; hard and frequent pulse; loss of appetite; wakefulness, rigours, general fe- 
ver, increased at night; furred tongue, fetid breath, increased wasting, general 
collapse, anxiety of the countenance, delirium, continual moaning, contracted or 
dilated pupils, strabismus, convulsions, rigidity of the muscular system or palsy, 
coma and death. These symptoms, which vary according to the seat and inten- 
sity of the cerebral disease, are of the same nature, and follow the same progress, 
as inflammation of the brain and its membranes. When the discharge from the 
ear has preceded the cerebral symptoms enumerated above, it is generally dimi- 
nished before they appear; when, on the other hand, they appear consecutively, 
the membrana tympani is sometimes ruptured, and a considerable quantity of 
matter escapes from the external meatus. Under such circumstances, the cere- 
bral symptoms are for a time alleviated, and Itard has seen two cases which ter- 
minated in recovery after this occurrence. In the majority of instances, however, 
they return, and continue until the death of the patient. Sometimes, when cere- 
bral disease supervenes on long-continued chronic otitis, the fatal event is more 
gradual; hectic fever supervenes, which by degrees destroys the constitution, and 
the individual sinks exhausted. It may also happen in otorrhoea accompanied 
by occasional headach, that muscular contractions or coma may come on suddenly, 
and either prove quickly fatal, or hemiplegia may be the result: in which case, an 
apoplectic attack generally sooner or later closes the scene. 

Causes. Otitis has been observed rather more frequently before than after 
puberty, but both sexes appear equally liable to it. {Lallemand.) The causes 
which more especially predispose to the affection are a plethoric state of the body, 
or the scrofulous and gouty diathesis (Kramer;) the period of dentition, the syphi- 
litic poison, previous attacks, and diseases of the throat, pharynx, and cesophagus. 

The disease may be excited by a rapid current of air acting on the head, or by 
exposing it uncovered to a cold atmosphere, especially during perspiration, or im- 
mediately afl:er removal of tlie hair, imprudent bathing, the introduction of foreign 
bodies into the ear, injury of the external meatus by pricking or cutting instru- 
ments, caustic applications, stings of insects, irritating salves or drops, &c., the 
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employment of galvanism or of electricity directed towards the ear for the cure of 
deafness (Roche,-) irritating injections into the auditory canal, the sudden disap- 
pearance of ophthalmia, the suppression of chronic discharges, the extension of scro- 
fulous, syphilitic, herpetic, or porriginous diseases of the skin to the ear. It is like- 
wise frequently one of the sequels of exanthematous fevers, more especially variola, 
erysipelas, and scarlatina, or of diseases of the throat and pharynx, «&-c. It has 
also been apparently occasioned by the irritation of carious teeth, cleft palate, con- 
gestive disorders of the brain, and injuries of the head. It must, however, be 
stated, that otitis has come on without any obvious exciting cause. 

Anatomical characters. At an early period of the disease, the lining membrane 
of the auditory passages is injected and reddened, and the vascular congestion most 
frequently causes it in a greater or less degi'ee of tumefaction, producing more or 
less obliteration of the canal. Pimples are often seen covering the membrane; 
these are sometimes few in number but of large size; in other cases they are very 
small, resembling millet grains sprinkled over the walls of the meatus. The lining 
of the external meatus in some cases strongly resembles inflamed mucous mem- 
brane, the secretion covering it being similar in appearance to that furnished by 
inflamed mucous membrane in other parts of the body ; hence the secretion pre- 
sents different appearances, according to the intensity and character of the inflam- 
mation. These appearances, as stated by Kramer, vary according to the tissues 
principally affected, if the glandular structure of the investing integument of the 
external meatus be inflamed, the discharge is of a catarrhal nature ; if it be the 
cellular tissue of this passage, the fluid is of a phlegmonous purulent character. 
Not unfrequently the inflammation in the lining membrane gives rise to unequal 
swelling of its structure, giving the appearance of excrescences of polypi ; these are 
either soft, spongy, or of a bright red colour, vesicular, bleeding on every touch, 
sensitive, covered with a copious mucous secretion, pedunculated or globular ; in 
other cases, they have a broad basis, almost as hard as cartilage, or even as bone ; 
insensible, bleeding little or not at all, and rather of a pale red colour. (Kramer.) 
Occasionally, but more rarely, true abscesses form in the external meatus, some- 
times giving issue to pure pus, or to a degenerated sanious discharge. In the lat- 
ter case, inflammation of the periosteum has taken place, followed by caries in the 
neighbouring bone, as pointed out by Kramer ; sometimes a membranous or albu- 
minous exudation forms on the surface of the canal, similar to that observed in the 
mouth, and which has been described by the French under the name of mxiguet. 
Occasionally the thickening of the membrane is so great as entirely to obstruct the 
canal ; the obstruction has also been occasioned by a species of septum originating 
in elongation or diseased growth of the cutis, as in a case of Maunoir's quoted by 
Saunders; on the laceration of which, hearing returned. Obstruction of the canal 
is also very likely to follow the contraction of the ulcer after exfoliation of bone. 
The membrana tympani has been found wholly destroyed or more or less perfo- 
rated and injured ; it is not unfrequently opaque and thickened ; sometimes as hard 
as cartilage. Saunders had a preparation in which half this membrane had been 
destroyed as far as the manubrium of the malleus, around which the cutis of the 
meatus had grown and joined the lining of the tympanum. (On the Ear, p. 69.) 
The lining membrane of the Eustachian tube undergoes similar alterations, pro- 
ducing stricture or obliteration ; its calibre may also be lessened or obstructed, 
from being involved, or pressed upon, by different swellings or tumours in its 
neighbourhood. 

The cartilages may also be affected, even in the acute form of the disease. 
Andral has found the cartilage of the external meatus softened and perforated in 
individuals who have laboured under otitis only fifteen days. Sometimes the per- 
foration of the cartilage is produced from without inwards, by an abscess formed 
between the mastoid process, the angle of the jaw, and hollow of the ear. It has 
also followed suppuration in one of the parotids, the pus, first formed in the granu- 
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lar structure of the gland, finding its way into the external meatus by a fistula of 
its cartilaginous walls. 

Lesion of the osseous structure is one of the most serious results of the disease. 
The tympanal bones are generally those which are first affected, and they either 
escape through the perforated membrana tympani, the articulations and mem- 
branes which connect them together being destroyed, or, as rarely occurs, they 
become anchylosed. In the former case, of the four tympanal bones, the two out- 
ermost, the malleus and the incus, or these Avith the orbicularis only, may be de- 
tached and expelled, while the stapes is left behind ; or it may happen that the sup- 
puration has affected the base of the stapes and the membrane connecting it to 
the fenestra ovalis. The vestibule is thus exposed, and the water it contains 
escapes. {Edin. Med. and Surg. Journ.^ vol. xix, pp. 92, 93.) The other osseous 
textures connected with the organs of hearing are the different portions of the tem- 
poral bone. The hollow parts of the bone are lined by a thin membrane, which is 
continuous, and thus inflammation in one part of it is liable to extend to the others: 
hence caries of the osseous structure follows certain directions, which bear a rela- 
tion to the different canals that perforate it. The communication of the meistoid 
cells with the cavity of the tympanum is much more du-ect than with the laby- 
rinth ; and its soft structure, and the extent of the membrane wliich traverses it, 
render this portion of the bone especially Uable to disease. It is occasioned by the 
destruction of the thin periosteum, the denudation of the bone, followed a suppura- 
tion of its cellular tissue, while the matter is discharged in the various ways pre- 
viously described. After having destroyed the mastoid cells, the caries often ex- 
tends to the petrous portion of the bone, most fi"equently that part which contains 
the semicircular canals. The superior semicircular canal is separated fi-om the 
cavity of the cranium by a very thin but compact plate of bone ; hence the reason 
of the communication of the caries with the membranes of the brain being almost 
always at the superior and anterior surface of the bone, as remarked by Itard and 
Lallemand. 

The morbid alterations found in the brain and its membranes are analogous to 
those described under Inflammation of the Brain. The dura mater only may 
be diseased; in which case a portion, for the most part corresponding to a carious 
spot in the bone below it, is inflamed and thickened, or spongy, disorganized, or 
ulcerated, and in most cases detached from the bone. Occasionally, on lifting it 
from the petrous portion of the temporal, black spots are found on its external 
surface, which cover similar discolourations in the bone. This degeneration, 
and the other morbid changes, just noticed, may be confined to the dura mater, 
or may have extended to the arachnoid, and involved, to a greater or less extent, 
the latter membrane. Pus is frequently found extravasated between the dura 
mater and bone, or between the former and the arachnoid membrane; sometimes 
there is effusion of false membrane in the latter situation: both these products 
have been occasionally found to extend more or less over the surface of Uie brain 
or cerebellum, or along the tentorium. Sometimes the alterations in the mem- 
branes are connected with softening or with an abscess in the brain, the latter not 
unfrequently encysted, and communicating with the cavities in the internal ear. 
Such alterations may or may not be more or less connected with injection of the 
cerebral substance, effusion of fluid into the ventricles or arachnoid cavity, and 
other signs of acute inflammation. Morgagni, Itard, Abercrombie, Lallemand, 
Brodie, O'Brien, Pilcher, and others, relate several cases where the cerebrum or 
cerebellum has been the seat of large abscesses, in some of which the matter was 
of a green colour and fetid odour. 

Diagnosis. An accurate diagnosis of the various forms of otitis can only be 
arrived at by a careful inspection of the organ. The examination of the external 
ear is readily accomplished in its normal state, by inclining the patient's head to 
the opposite side, directing the ear to the sun or a strong light, and converting 
the curved passage of the meatus into a straight one, by drawing the auricle up- 
wards and outwards, whilst the tragus is pressed outwards. When, however, 
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the external ear is the seat of morbid changes, it will be necessary for this pur- 
pose to use a speculum, such as is recommended by Kramer, by which, with the 
aid of sunlight, or that reflected from a mirror, the membrana tympani and meatus 
may be minutely examined. 

The examination of the internal ear, with a view to diagnosis, was practised 
by Sabatier, Wathen, Douglas, Saissy, Itard, and others, by means of metallic 
tubes introduced into the guttural orifice of the Eustachian tube, and injections of 
tepid water; the sensations thus produced formed the basis of diagnosis in several 
cases. Of late years, the mode of exploring the internal ear has been much im- 
proved by introducing air instead of water, the idea of which first originated with 
Cleland, and has since been extensively practised by Deleau and Kramer. The 
latter authors, especially Deleau, have by these means applied with great success 
and ingenuity the principles of auscultation to the investigation of diseases of the 
internal ear. For the purpose of operating, Deleau recommends that an elastic 
catheter be introduced into the Eustachian tube, although Kramar considers that 
the usual inflexible metallic instrument in general use answers every purpose. 
The following are the directions for proceeding with the investigation given by 
Kramer, air having been previously compressed in an appropriate apparatus. 
*' After the catheter has been introduced into the Eustachian tube, and fixed by 
means of the frontlet, the patient is placed close to a table, on which he leans the 
elbow next to it, and in this position he holds with the hand of that side the pipe 
of the air-press previously filled with compressed air. The operator then intro- 
duces the metal beak of the pipe into the funnel-shaped dilatation of the catheter; 
applies his ear close to that Avhich is under examination; opens the cock of the 
machine; and listens to the sound made by the air rushing into the middle ear: 
when the Eustachian tube and cavity of the tympanum are perfectly free and 
open, the air flows in strokes without interruption, and with an audible shock 
against the membrana tympani. When the first shock of so strong a stream of 
air is over, or if it be not very violent, we hear, during the continuance of the 
streaming in of the air, a blowing and rustling in the ear of the patient, which 
appears to issue out of the auditory passage, and to fill his ear in its whole ex- 
tent." The variations from this sound are morbid, and furnish indications, more 
or less distinct, of diseased changes in the organ, although, in order to judge of 
these correctly, it is necessary to pay attention to the force with which the air 
enters, and be somewhat skilful in the manipulation of the necessary instnaments. 
Deleau has denominated these sounds bndt dephiie, bruit de pavilion, bruit de 
la ciasse, 4'C., to distinguish which great experience is required. For a more 
particular account of them, however, we must refer to his work [Mem. sur le 
Catheterisme de la Trompe rf' Eustache.) If the air-douche does not penetrate 
into the cavity of the tympanum, it will be necessary to explore the Eustachian 
tube by means of catgut bougies. It is proper to state, however, that such modes 
of investigating diseases of an organ of such delicate and minute structure can be 
with safety undertaken by those only who are intimately acquainted with minute 
anatomy. 

The different forms and varieties of otitis may for the most part be readily diag- 
nosed by uniting the above means of investigation with a study of the symptoms 
presented by each. External is recognised from internal acute otitis — 1. by ocu- 
lar examination of the external meatus ; when, in the former, the appearances pre- 
viously described will be observed, while in the latter there is nothing abnormal ; 
2. by the discharge in the former occurring from three to thirty-six hours after the 
commencement of the symptoms, and increasing gradually, while in the latter, it 
seldom appears before the sixth day, and then takes place suddenly from the ex- 
ternal auditory canal, or either suddenly or gradually into the throat. 

When describing external otitis, we gave the diagnostic signs, which, according 
to Kramer, distinguish the different kinds of inflammation from each other. Pri- 
mary inflammation of the membrana tympani may be distinguished in the acute 
stage by the red, swollen, and opaque appearance it presents ; and at a later period 
by its being thickened, perforated, and giving rise to a purulent discharge, or being 
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more or less covered with fungous excrescences. It may be known from internal 
otitis by the above appearances at the commencement of the disease, and the milder 
nature of the symptoms. Kramer is of opinion that this primary inflammation of 
the membrana tympani constitutes the disorder generally termed earach, and has 
been mistaken for pure nervous otalgia. Mr. Pilcher also points out the import- 
ance of distinguishing inflammation of this membrane, as the introduction of opium 
and other narcotics, which will benefit pure neuralgia, will here increase the ex- 
citement (p. 178), it is only to be detected by examination. The blennorrhcsal 
inflammation of the internal ear is to be distinguished from the other varieties of 
otitis by dullness of hearing, without pain or any discharge from the external 
meatus, and the presence of a gurgling mucous noise {bruit muceicx) on the intro- 
duction of the air-douche into the cavity of the tympanum. Inflammation of the 
lining membrane of the Eustachian tube may be suspected fi-om the occurrence of 
deafness to a gi'eater or less extent, with irritations in the throat, without pain in 
the ear unless it be complicated with some of the other varieties of the disease. It 
can only be positively diagnosed by using the catheter, which will also determine 
the amount of constriction or obliteration in the tube. 

In the chronic form of the disease, it is important to determine whether the mem- 
branes alone are affected, or whether the bones are also involved. In the former 
case, the matter is of a yellowish purulent appearance, more or less abundant, and 
of greater or less consistence ; in the latter it is always thin, grayish, or of a dirty 
colour, more or less sanguinolent, staining a silver probe, and exhaling a peculiar 
odour, generally denominated carious. It is also sometimes mixed with small bony 
fragments, the irregular form, and rough surfaces of which, render them easily dis- 
tinguishable from the small bones of the ear. In some cases, exaniination of the 
external canal will enable the practitioner to see the denuded bone. 

It is of great importance, with a xiew to prognosis, to determine whether the 
stapes is present or absent, which can only be done with certainty when the mem- 
brana tympani is absent. This is not easy, " on account of the obhquity of the 
cavity, and of the little bone presenting only its small head, being deeply seated, 
and thrown into shade by the projecting promontory. A little glistening spot may, 
however, generally be recognised above the anterior part of the promontory, which 
is the head of the ossiculum, whereas, were it absent, a dai'k spot would occupy 
that point." (Pifcher, p. 273.) 

Caries of the mastoid process may be suspected when, in conjunction with the 
peculiar discharge, there is a fixed dull pain in that portion of the temporal bone, 
increased on pressure. When a fistula exists, examination with a probe will re- 
move all doubt. 

It is important to distinguish the congestive symptomatic cephalalgia, occurring 
in the course of otitis supervenmg on the suppression of the discharge, firom the 
headach and cerebral symptoms symptomatic of inflammation of the brain, or its 
membranes, either primary or consecutive. Tliis is only to be eflfected by in- 
quii-ing carefully into the history of the case. In the former, there is deep-seated 
throbbing pain in the middle of one side of the liead, with great tenderness of the 
scalp; in the latter, there is a sense of constriction, without tenderness of the scalp, 
while the fever, delirium, injection of the face and conjunctiva, are more intense 
than in the former, and the increase of the symptoms at night, and exacerbations 
are not so well marlicd. It must be remembered, also, that inflanmiation is more 
liable to occur in conjunction with caries of the bone, than wlien otitis is limited to 
the membranes. On the whole, however, it must be confessed that the diagnosis 
is by no means easy at the commencement, although at a later period, should tliere 
be convulsions, paralysis, rigidity, or coma, it will be comparatively less difficult 
The symptomatic headach from otitis may be distinguished from the other varie- 
ties of cephalalgia by the severe pains in the eai", and the violent noises which are 
heard in the affected organ; symptoms which are increased on mastication and 
sudden noises. The fever, restlessness, and delirium, if present, are always in- 
creased at night. Irritation in the throat, and swellmg of the tonsils, combined 
witli the above signs, will throw farther light upon the diagnosis. In all cases, the 
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ear and throat should be carefully examined, as otherwise, from the ignorance of 
the patient and his friends of the connexion between the head affection and local 
disease, the latter may be entirely overlooked, and a line of treatment adopted which 
will increase rather than diminish the affection. 

Prognosis. All discharges from the ear, more especially if chronic, should 
be looked upon in a very serious light, inasmuch as they not only tend to destroy 
the sense of hearing, but are liable to induce structural alterations in the brain 
and its membranes. The opinion we may form of the disease, therefore, will 
have reference to two points; first, the influence it may produce on the sense of 
hearing; secondly, the greater or less amount of danger, as regards the life of the 
patient. 

The prognosis, as to the curability or alleviation of the deafness, which may 
exist to a greater or less extent, will be derived from the history of the case, ex- 
amination of the organ, and the symptoms which indicate in a negative manner 
that the disease has not extended to the tympano-vestibular membrane and the 
labyrinth. Examination of the external ear, by the means previously detailed, 
will determine whether the deafness depends upon some mechanical obstruction 
in the auditory passages, or upon the destruction of those parts essentially con- 
cerned in the function of hearing. In the first case, the prognosis will be favour- 
able, if the obstruction be caused by the accumulation of pus, wax, crusts, &c., 
or growths which are susceptible of being removed or perforated; and unfavour- 
able, when incurable strictures, or callous cartilaginous growths have perma- 
nently diminished or obstructed the calibre of the external meatus or Eustachian 
tube. In the second case, the practitioner must endeavour to ascertain whether 
any or all of the tympanal bones have been discharged. If the stapes still ad- 
heres to the membrane of the fenestra ovalis, hearing may be only impaired, from 
a deficiency in the conducting apparatus, and sonorous vibrations may still be 
conveyed distinctly to the labyrinth, by the solid parts of the head. If the stapes, 
however, have come away, it is probable that the vestibule is laid open, the sac 
eroded, and the water it contains in a healthy state has escaped. This is attended 
with irreparable deafness in the organ, as the nervous apparatus necessary to 
receive the impressions of sounds, and conveying the influence they produce to 
the brain, will then be so injured as to have lost its function. In the former 
case, the ticking of a watch is distinctly heard when placed between the teeth, 
and there is every reason to assure the patient that much may be done to improve 
his condition by a judicious treatment. When the labyrinth, and consequently 
the sentient part of the organ, has been destroyed, it is better to inform the pa- 
tient at once that the deafness is incurable, than to make vain attempts to ameli- 
orate his situation. 

Treatment of Jlcute External Otitis. The local means necessary in this 
variety of the disease are for the most part such only as are capable of removing 
irritation from the external canal; as the application of poultices and the injection 
of tepid and emollient fluids. For this purpose, Kramer recommended a syringe 
three inches long, which contains an ounce and a half of water, and is furnished, 
anteriorly, with a pipe three quarters of an inch long, having an opening wide 
enough to give passage to a strong stream of water. The introduction of other 
substance into the meatus, as camphor wrapped up in cotton, recommended by 
Itard, or narcotic tinctures and preparations, as advised by some other authors, 
are more injurious than beneficial. Should the external meatus feel hot and 
burning, with swelling of its lining membrane, warm fomentations should be 
assiduously applied to the ear and side of the head affected, and at the same time 
a number of leeches behind the auricle. This treatment should be combined 
with the administration of purgatives, antimonials, pediluvia, and antiphlogistic 
remedies, which should be employed with greater or less activity, according to 
the severity of the symptoms. Derivatives may also be applied to the nape of 
the neck or behind the ear. With this view, Kramer much prefers the tartar 
emetic ointment rubbed on the mastoid process to blisters, which he thinks are 
only useful in circumscribed inflammations of the meatus or membrana tympani. 
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If there is much redness in the auditory passage, without vesicles, or if the mem- 
brana tympani be the chief seat of the inflammation, Kramer recommends injec- 
tions containing the acetate of lead; and for this purpose uses a solution varying 
from one to ten grains of the salt to an ounce of water, which should be used two 
or three times a-day. If there be great swelling, and redness of the external 
meatus, with fever (phlegmonous inflammation of Kramer,) endeavours must be 
made by general or local bleeding, and other suitable antiphlogistic remedies, 
with a rigorous die, to induce resolution. Should these not succeed, however, 
and an abscess form, its suppuration must be favoured as much as possible by 
warm emollient poultices, applied night and day, until the tumour bursts, and 
they should be persisted in, combined with warm fomentations and injections, if 
the pain continue. If the discharge at a subsequent period become off'ensive or 
fetid, a few drops of pyrolignous acid or of chloride of lime to an ounce of water 
is to be employed as a lotion. 

As soon as the first acute symptoms have subsided, the attention of the practi- 
tioner should be directed to the removal of the cause of the disease. If it depend 
on the extension of porriginous, herpetic, or exanthematous affections, the reme- 
dies applicable to the cure of the original diseases should be employed and perse- 
veringly continued, in conjunction with the local means above described. Fungous 
growths should be removed, if possible, torn wholly from their attachments, and 
the bases touched with caustic, care being taken, however, that this does not oc- 
casion too much irritation. When the excrescences in the ear are hard, with a 
broad base, Kramer has found incisions and cauteries useless, and considers them 
incurable. When insects enter the canal, a little fresh olive oil is to be dropped 
in, for the purpose of killing them, after which they may be easily washed out, or 
removed by the forceps. When foreign bodies have got into the ear, they must 
be removed by appropriate surgical means, care having been first taken to subdue 
the inflammation, if it have proceeded so far as to render the canal too sensitive to 
bear the contact of any instrument. 

As the disease becomes more chronic, and all fever and local pain disappear, 
slight astringent injections may be used, and their strength cautiously increased, 
in the manner to be described in the treatment of chronic otitis. In all cases, 
however, these should be immediately suppressed if they induce the slightest irri- 
tation, or threaten a return of the disorder. Our chief reliance must at this period 
be placed on improving the general functions, especially those of the stomach and 
bowels, change of air, and such means as promote the headthy action of the different 
organs in the economy. 

2. Treatment of Acute Internal Otitis. The acute internal otitis requires more 
active treatment than the external form ; general depletion should be employed to 
a greater extent, so as to make a marked impression on the system. It will be 
generally necessary to employ afl:erwards cupping or the repeated application of 
leeches behind the ear, should the local pain continue. At the same time, an ac- ' 
tive purgative should be administered, and after its operation, antunonials every 
three or four hours, so as to keep up a state of nausea, and prevent a return of 
the general excitement. These remedies, if employed at an early period, will 
generally afford considerable abatement of the symptoms. Indeed, a large gene- 
ral bleeding alone has been often known to cut short the disease. On the second 
or third day after this treatment has been pursued, should the acute symptoms be 
evidently diminished, a blister may be applied behind the ear or at the nape 
of the neck. But should these means from having been employed too late, or 
from other causes, not induce resolution of the acute symptoms at the end of 
four or five days, and the sufferings of the patient be undiminished ; if there be 
throbbing pain, with a bursting sensation in the ear, general headach and deli- 
rium, we may infer that suppuration has taken place. Under such circumstances, 
ulceration will for the most part take place spontaneously in the membrana tym- 
pani, and the discharge of matter will in most cases be immediately followed by 
considerable relief Should this not occur, however, before the sixth or seventh 
day, it is desirable that the membrana tympani, should be punctured, as the long 
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confinement of matter In the cavity, mixed more or less with air, may, from its 
being insinuated into the mastoid cells, give rise to caries, or at all events induce 
a spontaneous laceration of the membrana tympani, that may be highly injurious. 
The evacuation of the matter, whether spontaneous or artificial, should be imme- 
diately followed by the injection of tepid fluids, in order to favour its discharge. 
The practitioner should then be careful in preventing any obstruction to its fi-ee 
exit by the use of tepid and emollient injections two or three times a-day. The 
patient, also, should be directed to sleep on the aflfected side of the head, in order 
that the matter may not accumulate in the cavity of the external or internal ear. 
In all cases, the throat should be examined, and if there is swelling or irritation 
in the tonsils or posterior fauces, gargles, containing the suborate of soda, the ni- 
trate of potass, or the hydrochlorate of ammonia should be used ; or such as are 
more astringent, formed of the decoction and tincture of bark, muriatic acid, &c. 
These gargles should be employed in such a manner as to strike with violence 
the affected part, in order to remove, as much as possible, any concreted matter 
which may adhere to the throat, and obstruct the extremity of the Eustachian 
tube. Itard recommends that the vapour of warm water should be inspired and ex- 
pired with force, while the mouth and nostrils are shut. It is rare, however, that 
by such means obstruction is overcome ; recourse must therefore be had to aque- 
ous injections, as advised by Saissy, Itard, and others. The air-douche is pre- 
ferred and practised by Deleau and Kramer. Should these not succeed, cathete- 
rism, performed by a skilful operator, may be attempted ; and if the tube be found 
completely closed from disease, farther efforts will tend rather to increase than 
diminish the evil. It will be proper, also, that such general measures as are cal- 
culated to assist in removing the disease be at the same time adopted. Itard 
speaks favourably of sternutatories, but their utility is very questionable, and if the 
patient is liable to headachs, they are dangerous. As the affection becomes chro- 
nic, the remedies, to be advised under that form of the disease are to be em- 
ployed. 

With a view of relieving the blennorrhoeal form of internal otitis, recourse 
must be had to the air-douche. If a small mucous rale is heard on applying the 
ear to that of the patient, during the streaming in of the air, followed by a mate- 
rial improvement in the power of hearing, which is readily ascertained by the 
watch, it should be used daily; and if the mucous rale changes to a gurgling 
sound, and the patient's hearing becomes more distinct after each sitting, there is 
every hope of curing the disease. Should no sound be heard, however, or no 
improvement in the sense of hearing take place after the fourth sitting, Kramer 
lays it down as a rule that the attempt should not be persisted in. Injection of 
fluids, as warm water, or a saline solution, has also been employed, but those in 
general are not so beneficial as the air-douche. In this variety of the disease, 
also, catheterism of the Eustachian tube may be often necessary. 

3. Treatment of Chronic Otitis. The difficulty of curing chronic otitis will 
be in proportion to the length of time it has been established, and the amount of 
destruction produced in the membranous or osseous structures of the organs 
of hearing. Before commencing the treatment, the practitioner should pay con- 
siderable attention in all cases to the appearance of the discharge, and examine 
with care the external auditory canal, the parts surrounding the concha, the region 
of the mastoid process, and the interior of the mouth, soft palate, and amygdalae. 
In all endeavours, moreover, to cure or alleviate the disease, it should never be 
forgotten that, when the malady has existed some time, the system becomes habi- 
tuated to the discharge, and that, in proportion as the disease assumes a more 
chronic character, the greater is the danger from hastily suppressing it. In cases 
of long standing, the utmost caution is necessary to avoid the serious complaints 
that are apt to follow when the discharge suddenly lessens or disappeai-s. 

The general treatment is of great consequence, and should be steadily conti- 
nued, in order to place the system generally in such a state as to favour the 
action of local remedies. If the affection have been induced or be kept up by 
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chronic eruptions in the neighbourhood of the ear, the use of warm or rnedicated 
baths, change of air, the internal exhibition of sulphur, mercurials, antimonials, 
sarsaparilla, and other alteratives should be employed. When the disease is con- 
nected with a syphilitic taint, the line of treatment necessary for treating the ori- 
ginal affection should be adopted. When it is connected Avith scrofula, the pre- 
parations of iodine, such as the ioduret of iron, or the proto-ioduret of mercury, 
mav be used alone, or in combination with the infusion or decoction of cinchona, 
or preparations containing quinine, tartarized iron, and other tonics. In some 
cases, it is of importance, by a nutritious diet, combined with exercise, judi- 
ciously regulated, to prevent the quantity of the discharge from producing a de- 
pressing effect on the system, while precautions should be taken to prevent the 
head, ears, or feet, from being exposed to cold, or changes of temperature. At 
the same time, vinous and spirituous liquors should be abstained from, and all 
stimulating articles of diet that may prove a source of irritation to the digestive 
organs carefully avoided. 

The local treatment should be at first confined merely to the introduction of 
tepid water injections, until the practitioner, after a use of the remedies above 
mentioned, is assured of the general good state of the patient's health. This 
treatment should be persisted in for some time, at least four or five months in 
cases of old standing; although when the disease is comparatively recent, the 
treatment by injections, to be noticed immediately, may be at once adopted. If 
there is a spongy condition of the external meatus, tents of lint, dipped in a solu- 
tion of the acetate of lead, may be introduced into the passage, as recommended 
by Kramer, the pressure of which is useful in producing a disappearance of the 
excrescences. Should the discharge at any time become considerably diminished, 
or cease suddenly, every effort should be made to induce its return, especially 
should it be followed by cerebral or other serious symptoms. For this purpose, 
warm fomentations to the ear, and hot poultices, should be applied. Itard recom- 
mends the application of a loaf which has just left the oven, the crust on the side 
which is applied to the ear having been previously cut off. These means will in 
the majority of instances succeed. If, after the adoption of general treatment for 
some months, with the use of emollient injections once or twice a-day, the dis- 
charge remains stationary, and especially if it have gradually diminished without 
any previous acute symptoms, the practitioner may proceed to lessen the discharge, 
and cure the chronic morbid action by resorting to a more active local treatment. 
Itard recommends that this should be accomplished with great caution, a maxim 
that in our opinion it is of the greatest consequence to attend to, as an attempt to 
hurry the cure, and induce a too sudden diminution of the discharge, may not 
only induce metastasis, but delay the recovery, and render it again necessary to 
go through a preparatory treatment. In several cases which have come under our 
observation, where this advice was not sufficiently attended to, we have seen acute 
symptoms come on, which in some were followed by caries, and the worst effects 
of the disease. We have observed also, that not a few patients labouring under 
otorrhoea have attributed their most serious complaints to the application of a bhs- 
ter or seton. On the other hand, when the medical attendant considers that 
attempts to check the discharge, and diminish the morbid action producing it, 
may be tried without danger, he should exchange the tepid and emollient injec- 
tions for those which are astringent in the mildest degree, and such as are more 
and more powerful should be successively and cautiously used. A weak and 
tepid infusion of chamomile flowers or rose leaves should be employed to com- 
mence with and continued several weeks, and the strength of these may then be 
gradually increased, rather than have recourse to stronger astringents. After a 
time such injections may be used cold, and subsequently a weak solution of the 
sulphate of zinc, or acetate of lead, may be employed, and its strength increased 
by degrees. Solutions of alum and nitrate of silver may also be employed. 
Months, however, should be occupied in this treatment, and the greatest care 
taken not to hurry on the cure, either from impatience on tJie part of the patient, 
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or want of resolution on that of the practitioner. Whenever the discharge di- 
minishes too abruptly, the astringent injections should be for a time suspended; 
and should it cease suddenly, care must be taken to solicit its return by the 
methods previously mentioned, more especially if there should be the slightest 
threatening of acute symptoms. When this has been difficult, Itard has succeeded 
in one case by the use of the warm bath for three hours, and in another by apply- 
ing a large cupping glass, so as to embrace all the concha and external ear. If, 
at the end of five or six months, the discharge has nearly ceased, and the patient 
suffers from no unpleasant symptoms, a small blister behind the ear or at the nape 
of the neck may be employed, and in a few days replaced by a larger one. At this 
period of the treatment we have found derivatives useful in completing the cure. 
Injections may be introduced not only through the external meatus, but through 
the Eustachian tube. When the practitioner, however, has not been accustomed to 
this mode of operating, he had better inject by the former opening, as otherwise 
he is very likely to bring on acute symptoms. 

If by the means now recominended the discharge should after a time perma- 
nently cease, a little cotton should be worn in the ear for a short time, in order 
that the parts may recover their tone. This must be worn continually if total deaf- 
ness be the result of the disease ; but if this be only partial, and the membrana tym- 
pani is not wholly destroyed, recourse may be had to such mechanical contrivances 
as are best suited to assist audition. If on the other hand the disease proves 
inveterate, and no benefit is derived from astringent injections, combined with 
appropriate general treatment, the efforts of the practitioner must be directed to 
keeping the parts clean, and favoming the discharge by emolient and simple injec- 
tions. By attention on the part of the patient, although the disease cannot be 
cured, its destructive progress and termination in caries may be prevented. Dr. 
Burne alludes to the case of a woman seventy years of age, who had been affect- 
ed with otorrhcea from both ears, and deafness, since she had the scarlet fever in 
childhood, and who by the daily injection of warm water had preserved the organs 
from farther disorganization. {Cyc. Pruct. Med,} 

We have laid great stress on the necessity, in chi'onic otitis, of acting cautiously 
and slowly, especially when it extends to the tympanum, being convinced that 
many of the inveterate cases met with in practice result from the ill-directed and 
hasty efforts made to effect a speedy cure of the disease by the injudicious use of 
too astringent injections, and the early employment of blisters, setons, &c. 

In otitis with caries the same general treatment is to be followed as has been 
described, more particular attention being given to support the strength by tonics,, 
antiseptics, and a nutritious diet. Should tlie discharge issue from the external 
meatus the same tepid and emollient injections should be frequently used, and 
every thing that obstructs the escape of matter carefully removed. If the matter 
is fetid, or of a disagreeable odour, a few drops of pyrolignous acid or chloride of 
lime, in an ounce of water, used as an injection, will correct it. A probe should 
be cautiously introduced, and if loose pieces of bone are felt slightly attached, their 
separation should be favoured as much as possible by slight pressure with the 
instrument, or if they can be reached with the forceps, extracted without force. 
When caries affects the external meatus, and the diseased bone exfoliates, the 
healing of the ulcer is very liable to be followed by obliteration of the passage. 
Kramer recommends that when the parts show a tendency to clo.se, touching the 
edges with lunar caustic is the best means of keeping them open. If the pai'ts 
are already closed, they should be opened by incision, and the caustic employed 
to prevent re-adhesion. Hearing, however, usually remains more or less dull, 
partly because the natural form of the meatus is lost, and partly because the 
membrana tympani has participated in the inflammation. If a dull fixed 
pain have existed some time in the mastoid process, and the skin cover- 
ing it become swollen and discoloured, we should not wait and allow an 
abcess to form, whereby much time is lost, and the caries rendered more exten- 
sive, but cut down on the bone at once, enlarge any small opening that may 
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exist in it, so as to permit the free escape of matter, and inject directly tepid 
water into the cells of the mastoid process. An opening even may be made 
in the bone, by a proper instrument, if the operator is convinced of the presence 
of matter in the mastoid cells. When, however, the matter points in the neck 
above the clavicle, the abscess should not be opened, as by so doing a trouble- 
some fistula would be produced, and there would be no means of acting directly 
on the diseased part. In these cases we should use as early as possible such 
means as are most likely to cause absorption in the abscess, and by the methods 
previously detailed endeavour to promote a free discharge from the external mea- 
tus. The caries of the petrous portion of the bone can only be treated by- emolli- 
ent injections, until the diseased portion of the bone separates. To promote this, 
an appropriate general treatment is of great importance, in addition to which 
Itard directs frictions on the scalp, the head to be shaved and covered constantly 
with a gummed silk cap* Subsequently astringent injections may be employed 
as formerly noticed : some authors have recommended irritating and even caustic 
injections into the external' meatus, to favour the separation of the carious bone, 
but Kramer, with whose experience our own coincides, states that they should 
be avoided. 

When there is any evidence that the disease has extended to the cavity of the 
cranimn, absolute rest is necessary, and none but the mildest injections should be 
employed to favour the flow of matter from the ear. If the patient be of good 
strength, and the symptoms of cerebral inflammation be well pronounced, active 
blood-letting and antiphlogistics are indicated. Purgatives are especiaUy useful 
in this case, both as- a means of removing irritation from the alimentary canal, 
and from their acting as a derivative. We have already alluded to the difficulty 
of distinguishing such cases, and they are often very embarrassing to the practi- 
tioner. If, as is very likely to happen, he is called in to treat the cerebral symp- 
toms, he may overlook the local disease, and use depleting measures to an extent, 
that may afterwards, when the discharge returns, or becomes established, prove 
dangerous from having too much exhausted the powers of the patient. Dr. 
Bume states that he was once called in to a case that had been viewed and treated as 
idiopathic phrenitis, when he discovered a large abcess presenting behind the ear ; 
it was opened, and discharged a quantity of most offensive pus. The patient was 
relieved, but she sunk from the copious blood^lfettings that had been practised. 
{Cyclop, of Pract. Med.) More generally however this unfortunate termination 
of the disease supervenes on a long-standing otitis ^vith caries, when the patient is 
more or less enfeebled by the continued discharge, or by the local irritation 
having for a length of time acted on a constitution originally scrofulous or delicate. 
Under such circumstances the cerebral disease must be combated by derivatives, 
such as blisters or the tartar-emetic ointment applied to the scalp or nape of the 
neck, while the excretions are to be properly regulated, and tonics, a nutritious 
diet, and- such means employed as, may support the sinking powers or the patient 
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ON THE DIAGNOSIS OP DISEASES OF THE LtfNGS. 

General observations. — I. Examination of the chest through its physical properties — by sight 
and touch — by mensuration — by its sounds — by percussion. — Sounds of the respiration. — 
Rhonchi. — Sounds of the voice. — Mode of employing auscultation. — Comparative advan- 
tages of immediate and mediate ausciilteltion. — Principles and construction of the stettio> 
scope. — II. Examination of the chest through the vital properties or functions of its organs. 
— Analysis of the general symptoms. — Dyspnoea. — Cough. — Expectoration. — Pain. — Symp- 
toms connected with the circulation. — Analysis of the pulse. — Symptoms from the venous 
and capillary circulation. — Of the symptomatic fever. — Respective value of the physical 
signs, and general symptoms. 

The knowledge which we possess of the pathology and diagnosis of diseases of 
the respiratory organs, and consequently of a rational method of treating them, is 
so entirely of modern origin, that it would be useless in a practical work to refer 
to the writings of past ages for infonnation on these subjects. The essential phe- 
nomena and the products of disease were until lately too little understood even to 
be described accurately; hence the descriptions and names of the older writers, 
however minutely given and dogmatically applied, are vague and equivocal to the 
modem reader. 

The great improvement that has taken place of late years in our knowledge of 
diseases of the chest, and consequently in their treatment, has mainly arisen from 
the careful cultivation of pathological anatomy, and the successful application of 
physical means of diagnosis in connexion with. it; in both these departments, espe- 
cially the latter, we must give the pre-eminence to Laennec, whose Traile de 
V Auscultation Mediate may be regarded as at once the novum organum, and the 
principia, of our knowledge of thoracic diseases. The results and the means of his 
discoveries have been so far extended and improved by subsequent investigators, 
as to have changed the subject from being one of the most obscure to be among 
the most intelligible in practical medicine. It was the defect of Laennec's practice 
to trust entirely to the physical signs, often to the exclusion of the general symp- 
toms, which are cil ways, especially in regard to the treatment, of the utmost impor- 
tance. Both sets of signs have their value, and it will be our especial object to 
point out the modes of appreciating each in the study and treatment of the special 
diseases ; to show, as far as is possible, their relative value, by examining them 
more fundamentally than has generally been done'; and, whilst we pay due respect 
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to authentic records of experience, of whatever kind, to make them still more pro- 
fitable and instructive by careful analysis and generalization. It is necessary, 
however, to study the structure of the pulmonary apparatus ; the form, position, and 
connexion of its several parts ; their I'elation to physical laws, and the combina- 
tions of these laws in their statical and dynamical forces, that is, at rest and in 
motion. But in doing this it is soon discovered that the object of our study is more 
than a mere machine, and that it possesses properties, and is governed by laws which 
are not met with in inanimate matter. We have the vital properties, sensibility, 
irritability, contractility, added to the mechanism; we have a vital chemistry 
pervading the materials. Besides the chest, which is mechanically enlarged and 
diminished, and the lungs and their tubes, which are at the same time expanded 
and compressed, and the heart and its hydraulic pipes through which liquid is 
propelled, there are, also, in these several parts, the t^Vo/ properties, which not only 
bind them together in special and complex relations, but connect them also with 
other organs and members of the body. Here, again, we see the sources of the 
two classes of signs of health or disease: the physical, confined to the organs and 
their physical or mechanical properties as exhibited in these organs ; and the vital 
or general symptoms, the result of vital properties, which are not confined to the 
part, but may extend their operation and seat over the whole frame. Now, as in 
the maintenance of health, and in the production or removal of disease, each set of 
properties is concerned both as causes and as signs, so the necessity of duly appre- 
ciating both classes must be apparent. 

It being presumed that the reader has studied the anatomy and physiology of 
the general structure, functions, and relations of the chest and its organs, the next 
object is to become acquainted with the signs or symptoms, through which, in the 
living body, we can judge of the condition of the various parts of the structui-e, 
and of the performance of their several functions, and thus, through which, we can 
distinguish health and disease. Tlie condition of the chest and its organs may be 
examined through two classes of properties, the physical and the vital. The phy- 
sical properties are studied, especially through vision, tact, and hearing. The vital 
phenomena are studied in the condition of the functions, which are complex pro- 
perties, or actions dependent on vitality operating in physical structure.^ 



I. Physicjvl Examination of the Chest. 

We examine the chest physically through those properties of form, size, pro- 
portions, relative position and density of its parts, at rest and in motion, which 
are appreciable by our external senses. To assist this examination we must 
previously possess a good general knowledge of the topographv of the several 
organs within the chest; we must know where each severally lies and reaches 
with regard to the exterior; so that, when we inspect, feel," or listen, at the 
different recrions of the chest, we may define the general outlines of the oro^s 
within. This knowledge must be acquired by ^personal observation, which 
should be exercised both on the dead and on the living body. In examinations 
after death, the position of the organs with regard to "the exterior should be ob- 
served. The moment the sternum is raised, and before the lungs collapse (which 
may be prevented by closing the nostrils,) the extent to which these organs cover 
the heart and reach downwards, the position of the air and blood-vessels, the 
haght of the diaphragm, and of the abdominal viscera beneath, should be noticed 
by the student; and he can transfer these various sites to the marks or lines of the 
exterior, such as the nipples, the edges of the pectoral muscles, the number of 
the ribs. This habit of comparing the outside with the inside of the chest in the 
dead body may not, however, furnish a perfect knowledo-c of what exists in the 
bodies x>( the living; for besides that there is much vanety in different indivi- 
duals, there may, on the cessation of the motions and properties of life, be some 
changes in the size and condition of the organs, and these changes may vary 
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according to the mode of death. Thus it is probable that the diaphragm, relaxed 
by death, permits the abdominal viscera to encroach on the cavity of the chest 
farther than during life; and the volume and position of the heart and lungs will 
be affected, not only by this circumstance, but by the condition of the circulation 
and respiration at the time of death, by the influence of time and temperature on 
the stiffening of the muscles, and by other changes which immediately succeed 
death, such as the disengagement or absorption of gases by which the intestines 
are distended, which vary much in different cases. It is well to be aware of 
these modifying circumstances, which can be appreciated only by the habit of 
personal observation: and it is by such individual experience, rather than from 
rules and descriptions, that a knowledge of the topography of the organs can be 
obtained in the study of the dead body. 

Examination of the Chest by sight and by touch. The other mode of study- 
ing the topography of organs is more exact, but more difficult. It is the personal 
habit of physically examining the living body. The patient standing, or even 
sitting, with his arms, trunk, and legs in symmetrical positions, and his chest, if 
possible, entirely uncovered, and exposed to a good light, we view it in front, 
behind, and from above, and carefully mark its form and proportions, and the 
corresponding prominences and depressions of the two sides. A healthy chest 
is nearly symmetrical, the two sides corresponding in shape and size. The 
right side is, however, almost always slightly larger than the left, especially at 
its lower portion, where the difference of measured circumference generally 
amounts to half an inch. This preponderance in favour of the right side is 
partly to be ascribed to the contents, the unyielding mass of the liver; but it is 
probably also connected with a law which pervades the animal creation, giving 
a superiority of strength and development to the right side. It is supposed by 
Dr. Stokes and M. Woillez, that the increased development of the right side is 
rather a consequence than a cause of the greater strength, and consequent use of 
its muscles; and they say that the proof of this is seen in the exceptional cases 
of left-handed persons, in which the left side has a superiority in size. We 
have observed, on the other hand, in most healthy chests, an advantage on the 
left side in point of height: the apex of the left lung, and corresponding portion 
of the chest, rise a trifle higher than those of the right. We are not prepared 
to say whether this be an original conformation, or whether it result from the 
habitual inflation of the stomach, and the unyielding mass of the heart on the 
left side giving the chest a greater tendency to upward expansion. When these 
slight exceptions are known, they will not mislead, and they scarcely detract 
from the general symmetry of the chest. Whenever there is any considerable 
departure from this degree of symmetry, or correspondence between the two 
sides, it becomes pretty certain that there either is, or has been, disease. 

It has been stated that the chest should be viewed from above, as well as from 
before and behind. This may be done when the patient is seated on a low seat, 
with the head a little inclined forward, the observer standing behind or on one 
side, and looking down on the shoulders. A view is thus obtained of the depth 
of the chest from front to back, and in this way may often be detected between 
the two sides a want of correspondence, that is not perceptible by the ordinary 
modes of inspection. If the patient's strength do not permit him to stand or sit 
up, the chest may be inspected when he is lying on his back, and this may be 
done by the observer taking his position, not only at the side, but also at the foot 
and at the head of the bed; from which the corresponding parts of the two sides 
can be better seen. 

The inspection of the chest is to be applied not only to its statical condition, 
but also to its motions; and here it is proper to combine manual examination. 
Whilst, therefore, Ave are inspecting the chest, wc desire the patient to breathe 
in various degrees; and with the hands and eyes directed to corresponding points 
of the two sides, we watch and feel the amount and equality of the motions. If 
the chest is a healthy one, we see the motions as uniform as the chest is svm- 
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metrical: the clavicles, scapulae, and upper ribs rise; the lower ribs rise and 
spread; and the abdomen swells, as the diaphragm descends at each inspiration. 
Attentively watching and feeling the chest will often also enable us to trace the 
limits of some of these movements, so as to indicate the boundaries of the chest. 
Thus the lower ribs are pressed outwards by the displacement of the abdominal 
viscera at each descent of the diaphragm, and constitute a fulness below the 
limits to which the lungs descend, with a slight flatness or hollow above. These 
appearances have been pointed out by Dr. Edwin Harrison, as visible indications 
of the height of the diaphragm and liver. The intercostal spaces and the hollow 
above the clavicles are also fit marks for this mode of comparison between the 
two sides. They are strongly marked during full inspiration; and are liable to 
be more so than usual where the entry of air into the lungs is difficult from ob- 
struction of the tubes, and less so than usual when the obstruction is more in 
the tissue of the lung from internal effusion or external pressure. There are 
many other useful details which are soon learned by practice, when the princi- 
ples of the examination are properly understood. Applying the hand on the 
region of the heart, we feel the relation of the respiratory motions to that organ. 
After a full expiration the heart is felt beating about the cartilages of the third and 
fourth ribs, as well as under the sternum; but as the ribs rise, and the lungs ex- 
pand by inspiration, we gradually lose the beating; and if it be felt at all, it will 
now be low as the sixth rib. 

There are some general varieties of disordered respiration, which are deter- 
mined by watching and feeling the motions of the chest. Healthy or perfect 
respiration is both diaphragmatic and costal; but under the influence of disease 
the motions may be imperfect, and confined either to the ribs or to the diaphragm. 
Thus, when the diaphragm is prevented from descending by acute pain in it or 
below it, or by pressure from below, the respiration is wholly performed by 
the raising of the ribs; and is called heamnor, thoracic, or costal breathing. 
When, on the other hand, the ribs are immoveable in consequence of pain, ossifi- 
cation of the cartilages and ligaments, or paralysis of the intercostal muscles, the 
breathing is wholly diaphragmatic or abdominal. 

The movements of respiration may be partial, while one side of the chest is 
seen to move much less than the other, or when part of one side moves imper- 
fectly; and this partiality of movement may have its cause in the walls, or, as 
more usually, it may proceed from impermeability of the corresponding portions 
of lung, in consequence of various diseases. Thus, when lymph or tuberculous 
matter in the tissue of the lung, an obstruction of the bronchi, an efi"usion into, or 
a contracted adhesion of the pleura, prevent the inflation and collapse of a part 
of the lung, the corresponding walls -of the chest will be resisted in dieir motions, 
and will be fixed in proportion. Thus in phthisical patients we often see the ribs 
below the clavicles scarcely moving in respiration, and often sunk on one side: 
in pneumonia and pleurisy, the lower ribs are more commonly fixed. It is pro- 
per to mark farther how ihey are fixed; whether in a state of dilatation, or in one 
of collapse; whether the affected part remains full after expiration, or is still sunk 
after inspiration, or whether it is fixed in an intermediate state: we may thus, in 
certain instances, go some way to distinguish between tlie different causes of pul- 
monary obstruction. 

Menmration of the chest is a more exact method of detecting inequalities be- 
tween the two sides. It is generally practised by fixing with the finger a piece 
of tape by one end at the mesial line of tlie sternum, and passing it horizontally 
around the chest to the same point; then, by taking it off" at the point where it 
crosses the spinous process of the dorsal vertebra, the length of two sides may 
be at once compared. Great care must be taken to pass the tape horizontally 
around corresponding parts; and attention should also be paid to the degrees of 
the respiratory act. The most accurate mode is to compare the measurements 
of the two sides, on a full inspiration and expiration as well as in the intermediate 
state. Dr. Stokes recommends the use of graduated callipers to measure the 
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depth and height of the chest, as well as its circumference, which alone is given 
by the tape. Such an instrument would doubtless afford more exact results; but 
it is not likely to be introduced into general use. We may mention that we 
have been in the habit of using the tape for the height also, by measuring from 
the bottom of the sternum to the hollow under the humeral end of the clavicles, and 
from the latter spot to the spinous process of one of the lower dorsal vertebrae. 
The measurement may also be practised from the top of the sternum downwards 
and outwards, to the margin of the ribs at either side. These expedients, to- 
gether with the practice of inspection downwards on the shoulders for the antero- 
posterior diameter of the two sides, are generally sufficient to furnish the compa- 
rative dimensions of the sides of the chest. 

Besides external measurement, which is essentially comparative between the 
two sides, there have been various attempts to measure the internal capacity of 
the chest by noting the quantity of air that can be exhaled or inhaled. The late 
Mr. Abernethy proposed to judge of the capacity, and thereby of the soundness 
of the lungs of a patient, by measuring how much air he could throAV at a breath 
after a full inspiration into a jar inverted over water. Other contrivances have 
been made to measure how much air can be inspired at a breath from ajar of air, 
inverted over water. The chief objection to- these means of measurement is, that 
their indications are affected not only by the capacity of the lungs, but also by the 
strength of the respiratory efforts. They are dynamometers for the muscles of 
respiration as well as pulmometers; and a weak, delicate, or nervous person, 
with sound lungs tested by them, would be placed below a pleuritic or phthisical 
patient whose muscular energies are still considerable. 

So much for examination of the form, shape, and size of the chest by sight, 
touch, and measurement. It may often give us important indications; but it will 
seldom inform us of the nature of the obstructions or changes which it discovers; 
and it cannot detect many obstructions and changes in their smaller degrees. 
The chest may be immobile, distended, or contracted in parts, but whether from 
impervious air-tubes, diseased lung, liquid or air in the pleura, or any other of 
the various causes, sight and touch will rarely inform us. 

Examination of the chest by hearing. We are led, then, to try another sense 
which may reach beyond the surface, the sense of hearing. The acoustic phe- 
nomena of the chest should be studied, not only by mere experience, like that by 
which the infant studies objects by sight and touch, and in time becomes ac- 
quainted with them; but also, more rationally, by a generalization of such expe- 
rience in the laws according to Avhich the phenomena occur. We must accustom 
our ears to the sounds in all their varieties, that we may be able by experience 
to know and distinguish them; but to understand their import, and to read the in- 
terpretation which they give to the condition of the parts that produce them, we 
should study them through the laws under which they occur. We must consider 
what sound is, how it may be produced, transmitted, and modified; how the con- 
tents of the chest may produce it, and, when produced, can change it: and by 
comparing its general properties with the mechanism of the chest and its organs, 
we shall be prepared to understand and arrange the phenomena that experience 
has discovered, or may hereafter reveal to us. By thus learning the acoustic re- 
lations of the chest, not merely as isolated facts, but a« parts of an applied science, 
we may be enabled to escape, in great measure, the errors into which unintelligi- 
ble matters of memory might continually liead us, and we shall be acquiring a ra- 
tional pathology, instead of resting on an empirical diagnosis. 

The character of the present work precluding the introduction of more than a 
few of the leading principles with regard to sound in general, we must refer for 
farther details to the various treatises on natural philosophy, and to the lectures 
and treatises of the writer on the physiology and diseases of the chest. 

Sound is a certain velocity of motion of a body, or of the particles of a body, 
resisted with a certain force. The moving and the resisting forces acting alter- 
nately in opposite directions, constitute the vibrations of sound, which may be- 
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seen in a vibrating cord, and illustrated by the slower motions of a vibrating pen- 
dulum. The transmission or conduction of sound is the communication ot the 
sonorous motion from one body to another, as one ball striking another ball 
moves it. The reflection of sound is the refusal or rejection backwards ot this 
motion by bodies which cannot receive it, as a wall throws back the motion of a 
ball. Sound is most readily produced and sustained in bodies of uniform density 
and elasticity, the particles of which transmit and continue, and do not reject or 
choke each other's motions. Hence tense and rigid bodies produce and conduct 
sound better than those which are flaccid and soft. Bodies of very different den- 
sity and elasticity do not readily receive sound from each other; because their 
powers of motion differ in force and extent, and must cause them to reflect or 
choke the motions which they receive from each other. Thus a sound produced 
by air is intercepted by a solid; and that produced by a solid is far better trans- 
mitted by a solid of the same density and elasticity, than by air. The sound of 
a body much more dense than air, "such as metal, may be communicated with 
greater freedom to air by the medium of a third body of intermediate density, 
such as wood, and this effect may be increased by extending the surface, and 
lightening the mass of the third body, as it is done in the sounding boards of mu- 
sical instruments. The note or pitch of a sound depends on the frequency of the 
vibrations, those of the highest or shrillest notes being the quickest. The dura- 
tion of a sound depends on the continuance of the vibrations. The sources of 
sound are such impulses as those which affect bodies suddenly, or with some 
force. Thus the percussion, collision, friction, tightening and breaking of solids 
cause sound. Sounds are not often produced in air or in liquids but by the aid 
of solids, which either communicate the motion or offer the resistance: thus we 
hear the wind only when it whisdes in a key-hole, in the rigging of a ship, the 
leaves of a tree, or the like; and the sound of wind instruments depends on the 
motion or on the resistance of a solid. But liquids and air together readily gene- 
rate sound without the aid of solids, by their impulses on each other; and thus 
are caused all the bubbling and rushing noises of liquids, from the frothing of 
beer to the roar of a cataract. 

Examination of the chest by percussion. As the nature of metal, wood, and 
other bodies is tested by the sound which they yield on being struck, so we 
strike or percuss the chest to judge of the nature and condition of its materials. 
The practice of percussion as a mode of diagnosis; we owe to Avenbrugger; it 
has been applied and improved by Corvisart, Laennec, Piorry, and others, and 
now constitutes an important mean of diagnosis in diseases of the chest and ab- 
domen. When the principles on Avhich its indications depend are well under- 
stood, the practice becomes easier as well as more instructive; and as we believe 
that no preceding writers have exposed these principles correctly, it will be well, 
after stating the general phenomena of percussion, to explain them by a few fa- 
miliar illustrations. 

The chest when struck abruptly with the ends of the fingers, yields a rather 
deep and not very short sound ; which implies that the vibrations are not quick, 
and that they do not instantly cease. If we strike in the same manner on the 
thigh, a very different sound results, a short dull tap, implying that the vibrations 
have no continuance. The same dead tap is obtained on striking the lower part 
of the chest on the right side, where the liver lies; but all those parts under which 
the lungs are, yield more or less of the deep hollow sound. Is the seat of this 
sound in the an, or in the solids of the chest ] If it be in the air, like that of hol- 
low bodies, it ought to be changed by the same circumstances which modify the 
sounds in them. Thus, if we take an India-rubber bottle, and strike it, we find 
that its note is quite different when its mouth is open, from that which it yields 
when it is closed. But closing the glottis, or aperture into the chest, does not 
materially change the sound of pectoral percussion. Again, the sound of hollow 
bodies is deep in proportion to their size. Thus a large India-rubber bottle gives 
a much deeper tone than a small one ; and its note is raised on diminishing its 
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cavity by compression. It is not so with the chest ; for enlarging or diminishing 
its hollow does not in this way change its sound on percussion: the extremes of 
inspiration and expiration only slightly raise it. 

As the sound of percussion of the chest does not follow the law which regu- 
lates sounds produced in the air of hollow bodies, we must conclude that it is 
seated in the solid : and if we study the construction of the chest, we shall see 
how well-adapted its solids are to vibrate. Composed of layers of membrane, 
thin muscles, and integuments stretched on an elastic frame of bone and cartilage, 
the walls of the chest are free to vibrate so long as the organs within do not 
check their motions ; were there nothing but air within, these motions would be 
perfectly unembarrassed, and the sound would be more prolonged and hollow in 
consequence, deriving also an additional tone from the note of the cavity within, 
as in pneumothorax, or over an inflated stomach. The light, soft, spungy tissue 
of the lung scarcely interferes with the free vibrations of the walls, whilst the 
slight sound of its own which it yields, is equally deep with that of the walls with 
which it becomes combined. Hence, where healthy lungs lie in contact with 
them, the walls of the chest give a deep clear sound. But below the sixth or 
seventh rib on the right side, which is over the liver, and to the left of the lower 
part of the sternum, which is over the heart, the sound is dull and short, the vibra- 
tions being checked by these solid organs beneath ; so it is obvious that morbid 
changes of the organs, such as a condensation of the lung, or the pouring out of 
serum into the pleural sac, would in a simUar way arrest the vibrations, and 
render the sound of the chest dull in those parts where these changes occur. On 
the other hand, changes of an opposite kind, such as dilatation of the air-cells of 
the lungs, or an effusion of air into the pleural sac, may make the vibration of the 
walls more free than usual, and thus increase the sound obtained on percussion. 

These illustrations are enough to show the general principles of the acoustic 
examination of the chest by percussion. It is a test of the density and elasticity 
of the materials within the chest : as diseases alter these qualities, so will they 
alter the sound on percussion which may thus announce their presence. A few 
more considerations will suggest some practical application of these principles. As 
we have seen that the walls of the chest give the sound which we hear on striking 
the chest, so it is plain that they must be sufficiently tense and elastic to vibrate 
on being struck. The chests of some persons are so loosely put together, and so 
flaccid, that they give but little sound, although the organs within are quite healthy. 
In others, again, there is such a mass of fat and loose integument on the chest, 
that the walls are completely muffled by it, and they sound but little on percus- 
sion. The same difficulty occurs, in other cases, in certain regions where muscles 
of considerable thickness, or the mamma; in females, lie on the walls. In other 
instances again, the walls of the chest are so drawn in by contracted adhesions of 
the pleura, that they are too tight to vibrate, and give a hard or dull sound, although 
the lungs within them may be comparatively healthy. In all these cases we must 
give to the part struck the equal tension which is wanting, by pressing on it a 
small piece of some firmly elastic body, such as wood, ivory, stiff" India-rubber, or 
some such substance. This, when struck, gives sound enough ; and if it be firmly 
applied to the chest, the density of the contents within will modify this sound, just 
as it modifies that of percussion on the naked walls of the chest. The sound ob- 
tained by striking a little plate of ivory or wood thus pressed on the chest, is the 
same in character as that of striking the chest itself: but it is louder, and as per- 
cussion on it gives no pain, the stroke can be applied with such force as to make 
the vibrations reach the interior through any thickness of fat or muscle. By these 
means we can test the sonorous qualities of the thoracic viscera through the sca- 
pulae and the muscles of the back, and through fat or (edematous integuments of 
any thickness. In this way, too, we can try the resonance or sonorous quality of 
any part of the abdomen. 

We owe this method of mediate percussion to M. Piorry, who calls this percus- 
sion-plate a pleximeter. Mediate percussion is so much better than the immediate 
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kind, that it is now generaDy preferred. There is, however, an improvement on it 
which was, we believe, first proposed by Dr. Skerret; it is to substitute for a plexi- 
meter the fingers of the left hand. This mode of percussion has the advantage of 
convenience as well as of yielding distinct results. Its adaptations are soon found 
out by a little experience— in fitting the fingers to the inequalities of the chest, 
sometimes singly, sometimes together, sometimes with their palmar surface out- 
wards, but generally with this applied to the chest and the back to strike on, with 
other varieties of manipulation to be hereafter noticed.* 

To understand the varieties of sound of percussion, and their situations in the 
chest, it is necessary to bear in mind how the contents of the chest lie in relation 
to the surface. This varies considerably in different healthy individuals, but the 
following may be given as an average statement of the position of the thoracic 
organs after an ordinary expiration. The lungs are in contact with all the upper 
and middle portions of the walls of the chest. On the right side they reach down 
to about the sixth rib in front, and the eighth rib at the side, below which the liver 
comes in contact with the walls, and still lower in the back. On the left side they 
reach to about the seventh rib in front, except within two or three inches of the 
sternum, where they seldom reach lower than the fifth rib, there being a space of 
from one to two superficial inches under and to the left of the sternum, where the 
heart lies in contact with the walls ; at the side they reach to the eighth rib, where- 
about they are bounded by the stomach and spleen, which, with the colon, also 
bounds them behind, where they reach a little lower. Inspiration greatly alters 
these limits, both by raising the ribs and expanding downwards the lungs, which 
then reach a rib lower, and a full inspiration may bring them in contact with nearly 
the whole of the thoracic walls, while expii-ation has the converse efiect. 

The sound on percussion corresponds with this description, and by it we may 
therefore know the position of the organs in a living subject. Thus in all the upper 
parts of the chest, before, behind, and at the sides, the sound is clear, and equal on 
both sides. There is also some clear pulmonary sound in the inferior parts of the 
chest down to the limits to which the lungs reach. But below the fourth rib in 
front on either side, although the lungs are in contact with the walls of the chest, 
their lobes are not thick, and beneath them lie the liver on the right side and in 
front, and the heart and stomach in front and to the left. The vicinity of these 
organs modifies the sound on percussion, and the more so, the nearer they ap- 
proach to the surface, where the lungs become thin towards then' margins, until 
they quite give place to the peculiar sounds of these respective \ascera about the 
limits before named. There is, therefore, a very slight deadening of the pulmonary 
sound below the fourth rib on the right side, below the middle of the sternum, and 
below the third rib near the sternum on the left ; and this deadening increases 
down to the margin of the lungs, where the sound has the perfect dulness of the 
solids of the liver and heart. Farther to the left the sound takes more or less of 
the hollow tympanitic character of the air-filled stomach. It appears, then, that the 
stroke of percussion reaches to a considerable depth, to organs an inch or more 
from the walls ; and whatever it reaches, may modify the sound. This suggests 

* Immediate percussion is now completely given up, and mediate percussion is performed 
almost exclusively in one way, that is, by using tlie forefinger of the left hand as the piexime- 
ter, and placing it in complete contact with the chest. The greatest difficulty in percussion 
however is not the management of the hand which serves as pleximeler, but of that which is 
the percursor. The finger or fingers wliich are used for tapping on the plc.ximeter must be 
bent at right angles and retained steadily in the same position : the motion of percussion must 
be performed exclusively at tlic wrist, and not citiier at llie elbow or siioulder, and the tips of the 
fing«r should not be allowed to remain in contact with the plcximeter after they Iiave touched 
it. In that way the essential requisites for distinct percussion, rapidity, and elasticity of the 
taps will be obtained. A forcible blow is always to be avoided, it gives jxiin to the patient and 
•JUwers no good purpose. G. 
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to us, that, by varying the force of the stroke, we may make the impulse of per- 
cussion reach to different depths, and derive the character of its sound from the 
superficial, or from the deep-seated organs, as we will. Thus, where the lung 
overlaps the liver, strong percussion will give a shorter deader sound than gentle 
percussion. Strong percussion receives the character of its stroke from the liver, 
as well as from the lung; whilst gentle percussion, such as by filliping with the 
finger and thumb, does not pass through the thin layer of lung, and gives still the 
pulmonary sound. The same mode of percussion may distinguish the utmost 
limits of the lungs over the heart. It is more difficult to determine by percussion 
the precise limits of the lung on the left side ; for, in consequence of the loudness of 
the hollow stomach sound, and the facility with which it may be elicited, it is apt 
to disguise the pulmonary sound, even with the most gentle percussion. In this 
case more may be done by observing the amount of expansion of these parts by a 
full inspiration. The extent of this stomach sound varies according to the state of 
gaseous distention of the stomach; it not unfrequently reaches, in a slight degree, 
above the mammilla. There is sometimes a slight dulness on the left side behind, 
corresponding with the position of the spleen; and in case of enlargement of this 
organ, the dulness may become extensive. 

It must not be forgotten, that the motions of respiration may produce changes 
in the character and position of some of these sounds. Inspiration, as it enlarges 
the lung, renders the pulmonary sound clearer, and extends it over every part of 
the heart, and over a considerable portion of the liver. As the complete and equal 
enlargement and contraction of the chest, as seen and felt, are signs of the free con- 
ditions of the i-espiratory organs, so the sound on percussion becomes an additional 
sign of the healthy action, in proportion as the clear pulmonary sound is extended 
at each expansion of the chest. Percussion is a test, therefore, not only of the 
statical condition of the lungs, but of their dynamical state also. This point is not 
enough attended to by auscultators ; yet the neglect of it not only would deprive 
us of additional signs, but would tend to render deceptive the results of statical 
percussion. For example, in judging of the goodness of sound on percussion, we 
generally compare the sounds on the two sides of the chest, where in health the 
structures and sounds are the same ; but if we do not attend to the movements of 
respiration, we may strike one part when the chest is contracted, and the other 
when it is full, and obtain results which differ from this cause only, and not from 
any internal changa In practising comparative percussion, therefore, in cases 
requiring delicacy, it is proper to desire the patient to hold his breath for an in- 
stant while the comparison is made; and it is often useful to try the sound when 
the chest is expanded to the utmost, when it is contracted, and in the intermediate 
states. 

The varieties in the sound of percussion from special diseases will be considered 
when those diseases are described, but a few examples will be useful here to illus- 
trate the subject. The indurations of the upper lobes of the lung are often small, 
and so scattered through its substance, that they scarcely affect the sound on 
percussion ; but by a full expiration, they are brought closer together, and if more on 
one side than on the other, they may then sensibly deaden the sound on that side, 
especially if gentle percussion be used below the clavicles, and not on a very 
small surface. Again, the indurations, especially if of some standing, tend to 
restrain the lung from its full expansion ; and if there be a difference on the two 
sides, it thus may be detected only on a full inspiration. In the disease called 
emphysema of the lungs, the air-cells are permanently dilated : they contain an 
unusual quantity of air, which expiration cannot expel : this may be detected by 
percussion used as a dynamical test ; the regions of the heart and middle part of 
the liver being covered by the permanently distended lung, give, even after ex-, 
piration, a clear sound. There is one more point to be noticed respecting per- 
cussion at the extremes of the respiratoiy act. Full inspiration makes the sound 
clearer: full expiration has the contrary effect ; but they both raise the note a little; 
they make its pitch higher. This is in consequence of forcible inspiration or ex- 
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piration, which are muscular actions, straining the walls of the chest, and tlius 
rendering their vibrations quicker, and therefore the sound higher, as in tightening 
a drum. 

It is unnecessary to add more on the principles of percussion ; but it will be use- 
ful to give some directions with regard to the practice. In this as in every other 
art requiring some manual dexterity and the exercise of the senses, practice is 
necessary to familiarize the beginner with the phenomena and the mode of obtain- 
ing them. 

In obtaining the sounds of percussion, he soon finds that some dexterity is 
necessary even in mediate percussion, which is the easiest mode. The fingers 
or pleximeter should be closely pressed on the walls of the chest: and if the object 
be comparison between the two sides, they should be placed on corresponding 
parts, whether between the ribs, along them, or across them. Care should also be 
taken that the mode of striking be the same, whether it be with one or several fin- 
gers, with their tops (in which case the nails should be kept short) or the flat of the 
last phalanx, or with the knuckles, each of which modes is sometimes preferable. 
Filliping with the middle finger and thumb often gives more uniform and delicate 
results, especially when the patient is in an inconvenient position, or suffers from 
tenderness of the walls of the chest. This is also the best mode for abdominal percus- 
sion. When stricking the clavicle, attention should be paid to what part is struck; for 
the sternal portion of this bone always sounds much clearer than the humeral end: 
so also in percussing this or any other part, the direction of the stroke should be 
perpendicular towards the lungs, and not sideways, or the sound will be modified, 
not by the lungs, but by the adjacent muscles or other parts towards which the 
impulse is directed. It is from neglecting this precaution, that beginners some- 
times get nothing but dull sounds all over the chest. It is not generally necessary 
to use much force in percussion : in fact, many of the most valuable results are 
obtained by gentle mediate percussion ; but the mode must be varied in diflferent 
cases. When it is desired to test the density of a small spot, percussion with a 
single finger is best : whilst for trying a surface of greater extent, flat percussion 
with several fingers answer better. In doubtful cases it is proper to try both. In 
purcussing the regions of the back and shoulders, the bony prominences of the 
scapulae and ribs should be sought, for these transmit the impulse to the interior 
far better than the thick layers of muscle. But as the scapulas are moveable bones, 
it is necessary to see that they are in corresponding places on both sides ; and to en- 
sure this, and to increase the tension of the muscles, it is well in examining these 
regions to desire the patient to cross his arms in front, and to bend his head for- 
wards. At that part of the chest near the humeral end of the clavicle, a most 
important region for examination, there is often a falling away of the chest ; and 
the more tense the pectoral muscles are made, the farther they are removed from 
the walls : here then, instead of making the muscles tense, they must be relaxed, 
by letting the elbow hang close to the side, whilst mediate percussion is pi-acticed 
in this region. 

The best posture of the patient for percussion is erect or sitting ; and in com- 
paring the two sides, both before and behind, the obser\-er should be directly op- 
posite the front or the back. When the patient is lying down, the sound is modi- 
fied by the matter on which he is lying : if it be a soft feather-bed, the sound is 
more dull ; if a mattress, or any thing hard, the sound will often be increased, be- 
cause the elasticity of the contents of the chest is increased by the unyielding mat- 
ter behind it. So also the vicinity of a wall or other hard surface causes a rever- 
beration which gives to the side nearest to it too loud a sound. On the other 
hand, the vicinity of curtains or other drapery deadens the sound. As most of the 
effects of percussion are judged by comparison, the chief object of the cautions 
given is to take care any of the external causes of modification may not act un- 
equally on the diflTerent parts of the chest. The patient may sometimes be removed 
from the influence of these to the middle of the room ; and when this cannot be 
<lone, these modifying causes must be equalized as much as possible. 
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Little needs to be said about pleximeters, for they are not generally necessary : 
M. Piorry much exaggerates the advantages derived from them, A thin circular 
l)]ate of wood or ivory, with two projections or a raised rim by which it may be 
held firmly to the chest, is one of the best forms : the surface to be struck should 
be covered with soft leather, to prevent the clack of the fingers on it. We give 
the preference to a little oval piece of boxwood, about an inch long, three-quarters 
of an inch wide, and one-eighth of an inch thick, with a strong handle two inches 
long rising from its outer margin, at an angle of about forty-five degrees. The 
handle is convenient for holding it firm to the chest without interfering with the 
percussing fingers.* The chief precaution necessarj^ in using it, is to take care that 
it be applied flat and not tilted. 

^uscidlation of the respiraiion. Let us now inquire into other modes of pro- 
ducing sounds in the chest, which may prove signs of the condition of the organs 
within. The contractions and relaxations of the muscles of respiration are in gene- 
ral too gentle to cause sound ; but when forcible or sudden, they sometimes pro- 
duce a sound of tightening, a kind of muscular sound. This is often evident when 
there is an abrupt catch in the breathing, and during the act of coughing, though 
it does not furnish any sign of importance. But the internal motions and passage 
of air to and from the lungs produce sounds; and inasmuch as this passage of air 
is the great object of respiration, we may expect to find in these sounds signs of 
the manner in which this object is accomplished. These and most of the other 
acoustic motions of the chest were first discovered and described by Laennec, who 
may well be regarded as the father of the art of auscultation. We shall endeavour 
so to illustrate and extend this art by the aid of physical and physiological science, 
that we may be enabled to deduce respectively from the phenomena the condition 
of the organs, and fi-om any known condition of the organs the phenomena which 
it would produce. 

The air enters the lungs by atmospheric pressure, to fill the increased space 
made in the chest by the action of the muscles of inspiration. On its way to the 
most expansible parts of the lungs, the fine tubes and cells, it strikes against the 
sides and angles of the larynx, trachea, and its ramifications, with force sufficient 
to produce a particular hollow blowing sound. We may hear this on applying the 
ear to the fore part of the neck, or at the top of the sternum. As the current of air 
becomes sub-divided and spread in the small bronchi, it loses a part of its velocity, 
and the sound becomes of a more diffused and less hollow character : it is more 
like the sighing of a gentle breeze among the leaves of trees; and in passing into 
the cellular terminations, all of the hollow tubtdar sound is lost, as may he per- 
ceived on applying the ear to most parts of the chest where the lungs lie. This 
sound seems to depend here chiefly on the impulse of the air against the angles 
and sides of the minute tubes and cells, but partly also on the opening and stretch- 
ing of these cells, and perhaps partly on a propagation of the louder soimd of the 
passeige of air in the larger tubes. Where inspiration ceases, expiration begins; 
and a portion of air is pressed out of the cells and small tubes by the collapse of 
the walls of the chest, and by the contracting properties of the pulmonary tis- 
sues. There is a remarkable difference between inspiration and expiration ; in 
inspiration air is the moving body, and rushing through the tubes distends the pas- 
sive lung : in expiration the lung is the moving body, and by its contraction 
(backed by external pressure) drives before it the jiassive air. In either case there 
is a pressure exerted between the air and the interior of the cells, and doubtless 
this proves the means of assisting the chemical changes that take place. But it is 
plain that there must be a difference between the sounds of inspiration and expiration. 
In inspiration air moving with some velocity meets with the resistance of the angles 
and sides of the tubes and cells which it has to dilate. Here must be sound in the 
whole passage of the air, from the nostrils down to the pulmonary cells. In expi- 

* A sketch of this form of pkximeter is given in the writer's lectures, published in the 
Medical Gazette. — (Author.) 
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ration the motion begins with the lungs ; and the air passively yielding to it, there 
is not motion or resistance enough to produce sound, until by the converging to- 
gether of the small tubes the impelled air is gathered into a current in the larger 
tubes, where, impinging against their sides with its now acquired velocity, it at 
length produces sound. These remarks explain why in natural inspiration there 
are three kinds of sound produced by the motion of the air through different parts, 
and hence called tracheal, bronchial, and vesicular. In expiration there are at 
most only two, bronchial and tracheal. These differences, which were overlooked 
by Laennec, have been noticed by Andral, Louis, and Dr. Cowan, who ascribe 
their discovery to the late Dr. Jackson, a young American, who studied at Paris. 
They deserve attention, and are obviously dependent on the causes which have 
been mentioned. It is needless, however, to distinguish them in general descrip- 
tions, and we shall class them together as the sounds of respiration. 

The bronchial respiration varies in intensity on the two sides, and is decidedly more distinct 
in the right lung than the left, especially at the summit. This arises from the greater diame- 
ter and straighter coarse of the tubes at the summit of the right lung, which are not length- 
ened and curved as on the left side by the presence of the arch of the aorta. Hence in healthy 
individuals, especially if they should be thin and their respiration loud, there is a slight differ- 
ence at the summit of the lungs on the two sides, the left affording a respiration which is al- 
most purely vesicular, and the right, one that is slightly blowing or bronchial. This fact was 
overlooked by Dr. Jackson in his interesting investigations upon the subject: it first attracted 
my notice while examining the respiration of children at the hospital at Paris; many who 
died of acute diseases unconnected witli the lungs, offered this difference of respiratory 
sound during life. Subsequent investigations proved that the same difference existed in adults. 

In cases of disease, a given obstruction to the passage of the air produces a much more de- 
cided bronchial respiration in the right lung than in the left, and allowance must therefore al- 
ways be made for the natural inequality. And if the left lung present a slightly blowing res- 
piration, the evidence of disease is more decided than if it should exist on the right side. 

G. 

The sounds of respiration can be heard on applying the ear to difTerent parts 
of the chest, being transmitted through the parietes to the parts beneath with suf- 
ficient distinctness; and as the healthy sounds vary in these different parts, we 
may judge of the natural distribution of the tubes, by listening to these sounds. 
Thus we find in any part of the neck, and at the upper part of the sternum, there 
is the hollow blowing sound which results from the passage of air to and fro in 
the trachea, which is therefore called tracheal respiration. A little lower down 
than this, over the space of two or three inches on each side of the top of the 
sternum, between the scapulae, and sometimes in the axillae, there is the sound 
called bronchial respiration, its whiffing or tubular character denoting that it is 
produced by the passage of air in the bronchial tubes. In most other parts of the 
chest is heard the vesicular respiration; which is a diffused murmur caused by 
the air penetrating through the minutest tubes, and into their numerous vesicles 
or cells. 

The question naturally occurs, why is the bronchial respiration heard in com- 
paratively few parts of the chest, when bronchial tubes of considerable size are 
distributed in so many parts of the lungs, within an inch or less of the surface? 
Why is not the sound a mixture of the tubular and vesicular sounds? The an- 
swer and explanation is, that in consequence of its softness and inequality of 
density, the healthy tissue of the lung is a bad conductor of sound, and does" not 
transmit the sound of bronchial respiration to the surface, except in points where 
the tubes are large, and approach quite close to the walls of the chest. The 
flaccid tissue, composed of the different materials, membrane and air, effectually 
arrests all the slighter sounds produced in the tubes within it. An important 
corollary from this is, that, as this arrest of the sounds of the interior depends on 
the light spongy structure of the lung, so any disease increasing the density of 
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that structure, augments its conducting power, and enables it to transmit the 
sounds. Hence we find that a great increment of solid or liquid in the lung, as 
in pneumonia or tuberculous disease, or the compression of its superficial parts 
by a moderate quantity of liquid in the pleura, as in a recent pleurisy, often not 
only diminishes the vesicular murmur in consequence of the obstructed state of 
the cells, but also adds a bronchial or tubular sound of breathing in those parts 
where naturally the respiration is purely vesicular. 

As the several sounds of respiration depend on the resisted motion of the air, 
so they vary according to the velocity of that motion, and the degree and nature 
of the resistance to it; they are loud when the air passes in and out forcibly and 
quickly, and low when it passes gently and slowly. So, on listening to a per- 
son's breathing, it may be scarcely audible at its ordinary rate; but if he breathe 
quick and short, it will be distinct enough. Taking a long breath may not an- 
swer the same purpose; for although much air is thus taken in, it may not enter 
with sufficient rapidity to cause the increased sound. Coughing answers better, 
for the full inspiration which succeeds coughing is generally quick also; and it is 
often useful, where the sounds are obscure, to magnify them by this more forcible 
act. But there is a limit to this power of increasing the sound of respiration by 
increased effort. If an individual tries to breathe very hard and quick, as after 
violent exertion, the movements of the lungs cannot keep pace with those of the 
external muscles of respiration, and the air does not freely enter, the sound will 
be diminished or altered rather than increased. 

As we can vary the sound of respiration by varying the act in the same indi- 
vidual, so we find that a difference exists naturally in different individuals; in 
some, as in many robust adults, the ordinary respiratory sound is very low and 
faint; in others as in children, in nervous females, and in slight irritable persons, 
it is loud and distinct. In the last mentioned cases, the respiratory movements 
are more brisk; and although air may not be taken in more frequently or in such 
great quantity as in other cases, yet it enters more suddenly, and meets with 
greater resistance in its passage, so that it must cause more sound. As this loud 
respiration is commonly met with in children, Laennec called it puerile respira- 
tion. So, also, by rendering the respiration quicker and more energetic, it may 
be made to sound loud in those cases in which it is naturally faint, as by the 
quick short breathing just mentioned, or, better still, by desiring the person to 
hold his breath for awhile ; the quick strong inspiration which follows, is noisy 
enough. Disease sometimes brings about this same change; thus, if a considera- 
ble portion of the lungs be obstructed, the force of the act of breathing will be 
concentrated on the remaining portions, and the air will be carried in and out of 
them with unusual energy and noise. Hence Andral terms this partially in- 
creased respiration supphmentary. So also, under some circumstances, with- 
out any obstruction, the want of breath may be increased, as it happens during 
moderate exercise, in some degree during digestion, and on exposure to cold; 
here the whole respiration is more energetic and its sound louder. Farther, as 
the act of breathing depends on a particular impression of the nervous system, 
so it may be supposed, when this system is preternaturally sensitive, the ordinary 
impression produces an increased effect; here, again, the respiration becomes 
more energetic and noisy. This appears to be the chief cause of the increased 
sound of respiration in fevers and other diseases where the nervous sensibility 
is exalted. Lastly, it is possible, by an external restraint of some parts of the 
chest, to render the sound of respiration louder in other parts. Thus, by en- 
closing the abdomen and lower part of the chest in a tight belt (and the experi- 
ment is already prepared in the persons of tight-laced females,) the sound of 
respiration is made unusually loud in the upper parts; and it may be seen by the 
heaving of these parts how their motions are augmented. Acute pain or tender- 
ness of some of the parts moved in respiration would have somewhat of the 
same effect as a ligature, for it would cause an instinctive restraint of these 
parts which would throw on others supplementary labour. 
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It appears, then, that there may be mucli variety in the sound of respiration 
without disease of the lungs; and except in the case last mentioned, it is where 
there is a comparative discrepancy in the several parts of the lungs rather than 
any absolute difference, that disease of these organs is indicated. Thus, if we 
find the respiration loud on one side and obscure on the other, or clear in the 
lower part of the chest, indistinct in the upper, we may well suspect some ob- 
struction to exist in those parts where the sound is obscure; and the nature of 
that obstruction is then to be tested by percussion and other means. 

There is another kind of variation in the respiratory sound that has not been 
attended to — that which affects its duration. In this, as in other varieties, there 
are absolute differences in different individuals, and in the same individual under 
different circumstances; but we shall only notice the comparative discrepancies 
in the same subject and at the same time, which alone constitute signs of disease. 
We may hear the sound of inspiration on one side distinct and prolonged during 
the whole inspiratory act. whilst on the other side it is loud enough at first, but 
is abruptly arrested before the act is complete, and it is stopped with a sort of 
hitch. Hepatisation or compression of the lower portions of the lungs will do 
this; so will a moveable plug of tough mucus in the bronchial tubes. In other 
cases, again, we find the circumstances reversed: there is in a part of the lung 
no sound during the first part of inspiration; but towards its end, when the chest 
is most expanded, there is a short wheeze. This happens where the bronchial 
tubes are so far obstructed that air will not pass through them, until they are dis- 
tended by a full inspiration, as in bronchitis. It appears also in extensive pleu- 
ritic effusions which distend the parietes of the chest beyond the medium state of 
respiration; it is only the acme of inspiration that can then introduce air into the 
compressed lung, and it is at this period alone that the respiratory sound is 
heard. 

There are other morbid varieties of respiration, such as cavernous respiration, 
caused by the passage of air in and out of an unnatural hollow or cavity in the 
lung; and where this cavity is very large, the sound becomes amphoric, like that 
of blowing into a phial. These and other varieties will be noticed when we 
treat of the diseases which produce them; and are included in the tabular view 
of the sounds given farther on. 

Rhonchi. We have hitherto considered the sounds produced by the passage 
of the air to and fro in the lungs, and we found that the varieties of these sounds 
depend on the size of the tubes, and on the force with which the air strikes 
against their sides and angles, and that they may be shortened or stopped by 
various kinds of obstruction. We have now to describe a class of novel sounds 
which arise from partial obstructions to the passage of the air; obstructions which 
permit the air to pass, but not without such a resistance as causes an increased 
and modified sound. Thus, if a bronchial tube be narrowed by the swelling of 
its membrane, or by mucus secreted by it, the air will pass through the narrowed 
portion with increased velocity and increased resistance; and hence the sound is 
changed from a simple breathing or blowing to a louder wheezing, bubbling, 
whistling or snoring, according to the nature of the obstruction. These new 
sounds Laennec called rales or rattles. We prefer the Latin term rhonrlms 
(which is from the Greek /)av;t:««0 ^^ "^^re expressive; and it has been adopted 
by most English writers. If there were one. it would be desirable to use an 
English word, for nothing injures the purity of a language more than the intro- 
duction of foreign words. 

The rhonchi may be divided into the drxj and the humid, accordino- as the im- 
pediments that produce them are solid or liquid. 

Of the dry rhonchi there is the sibilant or whistling rhonchus, which is suffi- 
ciently described by its name, and may generally be imitated by whistling between 
the teeth. It is produced by the passage of air through a small and somewhat 
circular aperture; and this aperture may be formed by a slight obstruction oi" a 
small tube, or by a greater obstruction in tubes of larger size. It "-enerallv oc- 



RHONCHI. 209 

curs in tubes narrowed by swelling of their mucous and sub-mucous coats, such 
as occurs in the early stage of acute bronchitis; but it is heard also in asthma, 
where the tubes are congested and constricted by the spasmodic contraction of 
their circular fibres; and it may happen, also, when viscid mucus clings to and 
diminishes the caliber of the tubes. 

The sonorous rhonchus is a snoring, humming or droning sound, and may vary 
in loudness or key, from an acute note, like that of a gnat, down to the grave 
tone of a violoncello or bassoon. It must be produced by an obstruction leaving 
a flattened aperture, the lips of which, or the moisture on them, yield to the pass- 
ing air with a vibrating resistance. Partial swelling of the sides of a tube, parti- 
cularly at its bifurcation, a pellet of tough mucus in it, or external pressure on it, 
may cause such a flattened opening within the tube; and the sound in question, 
therefore, occurs in various forms of bronchitis, and often accompanies tumours 
which press on the bronchial tubes. When caused by tough phlegm, coughing 
generally changes or removes it; when from the other causes, it is generally more 
permanent. When quite permanent, it usually depends on the pressure of a 
tumour, or some deposite outside the tube. The key or note depends chiefly on 
the size of the aperture left: when this is small, the note is high; when large, it 
is more of a bass: from this may be inferred, that the latter can have its seat only 
in the large tubes; but as a more considerable obstruction may flatten their cali- 
ber to the smallest size, these may also be the seat of the acute notes. Almost 
every variety of this rhonchus may be imitated by blowing between the lips 
moistened with saliva, and almost closed. 

There is another rhonchus, which may be called the dry mucous, because it 
is produced by a pellet of tough mucus obstructing a tube, and yielding to the air 
only in successive jerks, which cause a ticking sound like that of a click-wheel. 
When the air is driven very fast, these click-sounds pass into a continuous note, 
and constitute the sonorous rhonchus. Sometimes, again, particularly in inspi- 
ration, the click-sound suddenly stops, the tough mucus being forced into a smaller 
tube, which it completely closes, and may not be dislodged again, but by dint of 
forcible coughing. 

Now, as any of these rhonchi may be produced in only one tube and yet be 
very loud, it is not to be supposed that they are important in proportion to the 
noise they make. It is rather when they are permanent, or Avhen several of 
them are heard at once in different parts of the lungs, that they bespeak disorder 
that may be serious, either from its continuance or from its extent. 

The humid rhonchi depend on the passage of air in bubbles through a liquid 
in the lungs, and their varieties are produced by differences in the size of the 
tubes, and in the nature and quantity of the liquid, which cause varieties in the 
bubbling sound. A bubble is a portion of air contained and slightly compressed, 
by a thin film of liquid, which preserves its integrity by its molecular or aggre- 
gative attraction; when this attraction is overcome by the gravitation of the liquid, 
the motion of the air, or any other disturbing cause, the bubble bursts; as it bursts, 
the air from it, slightly expanding, gives to the adjacent air, an impulse which, if 
forcible enough, produces sound. In the bubbling passage of air through a liquid, 
the air is the moving body, the liquid gives the resistance; and in proportion as 
these are strongly and suddenly opposed to each other, the louder will be the 
sound produced. If the air pass with force, it makes most noise in a liquid of 
some tenacity, which offers it most resistance; but if it move slowly, such tena- 
city may retard the breaking of the bubbles, and therefore diminishes the sound. 
Again, air passing through a liquid in large tubes, gives most sound when the 
liquid is thin, because the bubbles form and burst quickly; but in passing through 
very small tubes, air causes more sound Avith a rather viscid liquid, which, ad- 
hering to the tubes, is not carried before the air so readily as one of a thinner 
nature. This rule is applicable to bubbling sounds or rhonchi heard in the 
chest. 

The mucous rhonchus may be heard in large and smaller bronchi down to the 
Vol II.— 27 
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size of a crow's quill; and in these tubes its gurgling or crackling presents diUer- 
ent degrees of coarseness. It is an irregular and varying sound, composed of un- 
equal bubbles, and often interspersed with some whistling, chirping, or hissing 
notes. Its most common cause is acute bronchitis, which after its onset, is at- 
tended with a secretion of liquid mucus into the bronchial tubes; and the passing 
of the sibilant and sonorous rhonchi of the first or dry stage into the bubbling of 
the second or secreting stage, is often marked by a curious combination of chirp- 
ing and cooing notes, like those of birds in a bush. When the bronchial tubes 
become enlarged by disease, or when morbid cavities are formed by the destruc- 
tions of portions of the lung, the bubbling of air through liquid in these is of the 
coarsest kind; it is quite gurgling, and, if the liquid be scanty, has a hollow cha- 
racter, and is called cavernous rhonchus. 

When there is a little liquid in the smaller bronchi, the bubbling or crackling 
is more regular, although the sound is weak, and is sometimes only a roughness 
added to the ordinary respiratory murmur. This is the sub-mucous rhonchus. 
It may result from slight degrees of bronchitis, and owes its importance only to 
its being permanently present when such slight inflammation is constantly kept 
up by the irritation of adjacent tubercles in an incipient state. 

When there is more liquid, not viscid, in the smallest tubes and terminal cells, 
the rhoncus has a still more crepitating character, and resembles that heard on 
applying the ear near the surface of a liquid slightly effervescing, such as cham- 
pagne or bottled cider. This is the sub-crepilant rhonchus, which is heard in 
cedema of the lungs, humid bronchitis, and other affections in which liquid and 
air occupy the extreme tubes, and are forced through each other in the motions 
of breathing. 

But the most perfect and equal crackling is that of peripneumony, and is there- 
fore called the crepitant rhoncus; it exactly resembles the sound produced by 
rubbing slowly and firmly between the finger and thumb a lock of one's hair near 
the ear. We believe that this sound depends on the forcible passage of air through 
a little viscid mucus in the finest tubes, narrowed by congestion and deposite 
around them, but we shall have occasion to investigate this subject under the 
head of Pneumonia. 

Of all these different rhonchi, we may repeat what we said of the morbid sounds 
of respiration, that they may occupy the whole of the respiratory movements, or 
be confined to part of them. Thus, an obstruction which is sufficient, at the 
commencement of inspiration, to cause a rhoncus, may be insufficient when the 
tubes are dilated by the distention of a full breath, or there may be the converse; 
an obstruction which is total in low degrees of respiration and stops aU sound, in 
forced or extensive eflforts, as in coughing, occasions a rhonchus. This suggests 
to us the propriety of using these different degrees of respiration to test the nature 
and extent of bronchial obstructions. It may also be inferred from what has 
been said, that the different stages and degrees of force in respiration may change 
the note of the different rhonchi, and thus produce such a variety as that which 
we hear in the chests of some catarrhal and asthmatic patients. Laennec used to 
call this combination of piping sounds rhonchus canoi'us. It may be readily con- 
ceived, too, that these several rhonchi may be variously combined, or exist at the 
same time in different parts of the lung, and give rise to numerous combinations 
which it is needless to dwell on. It has been stated that the loudness of a sono- 
rous or sibilant rhonchus is no proof of the severity of the disease; nor is the fact 
of its being audible over the whole chest, unless the respiratory murmur be at the 
same time absent or very feeble in parts. But the presence of the bubbling or 
crepitant rhonchi does imply mischief proportioned to its extent; and if they are 
heard over a large space, and accompanying the whole act of respiration, dimi- 
nishing or destroying the natural murmur, they denote disease of a very serious 
character, because, as our hearing informs us, there is an obstructing liquid in the 
tubes where there ought to be only air, and the function of respiration must be in- 
jured in proportion. 
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Auscultation of the voice. We now proceed to examine another class of 
sounds — those of the voice as transmitted through the chest. We have found 
that the sounds of respiration, which are chiefly produced by air passing in the 
lungs, are transmitted to the air on the surface of the chest. In like manner the 
sounds of the voice, which are strongly communicated to the same air, are trans- 
mitted modified by the size of the tubes, and the nature of the substance through 
which they pass; and thus these sounds also become signs of the condition of the 
organs that transmit them. 

On applying the ear to the throat or upper part of the sternum of an individual 
whilst he is speaking, the voice is heard so loud that it seems as if he were 
speaking into the ear, only the articulation is not so distinct. The reason of this 
is obvious: the sound of the voice, although originating in the vibration of the 
glottis, is propagated to the air above and below it; that below, being pent up, is 
not heard without bringing the ear into contact with the parts where the tubes 
run, and it there resounds with all its force. This is called tracheophony, or the 
natural tracheal voice. 

But when the trachea divides and sub-divides there is not only a division of the 
sound into smaller tubes, and a consequent diffusion of it and reduction of its 
strength, but at this division the tubes plunge into the spongy tissue of the lung, 
which, as we have before found, is a bad conductor, and tends to stop the sound. 
Hence over the chief bronchial ramifications, on each side of the upper part of 
the sternum, at and between the scapulae and in the axillae, the voice is still 
heard, but more diffused and distant than at the throat and sternum, and the ar- 
ticulation is still less distinct. This is natural bronchophony, or bronchial reso- 
nance. 

In other parts of the chest, as the voice gets into the finer tubes with their more 
flaccid coats and minute cells, its vibrations are either choked and destroyed, or 
in some parts they may be transmitted across the tissue to the parietes in merely 
an obscure diffused fremitus. This may be called the pectoral fremitus, or vibra- 
tion. It may also be felt by the hand applied to the chest. Before describing 
the modifications of these sounds by disease, we must notice some natural varie- 
ties and their physical causes. j 

Natural bronchophony, or the vocal resonance in the bronchial tubes, is most 
distinct in thin persons Avith a high or treble voice, as. in females and children: 
shrill or treble notes penetrate farther into the small tubes, because their vibra- 
tions are less extensive, and need less room than those of deeper tone. This 
may be understood on observing the different vibrations of the cords of a musical 
instrument: the motions of the treble cords are short and quick, so as to be 
scarcely visible, whilst those of the bass are long and quite distinct. So in a 
person with a bass voice, the sound will hardly pass into the sub-divisions of the 
tubes, and there will be little or no bronchophony: but if the voice be strono-, it 
will not be entirely lost, for it will pass across the whole spongy tissue, and 
throw it all, more or less, into a diffused vibration, which may be heard and felt 
in many parts of the chest in the character of pectoral fremitus. We find, then, 
that treble tones give more of bronchophony, and bass ones more of the pectoral 
fremitus. The same occurs with the morbid sounds; and if we can get our pa- 
tients sometimes to change their tone of voice, we may thereby more effectually 
test the condition of their pectoral organs. 

Now, as with corresponding varieties of respiratory sound, so with these 
sounds of the voice, they become signs of disease when they are heard out of 
their proper places. To know what these proper places generally are, it is ne- 
cessary to study the anatomical disposition of the tubes, and tissue of the lungs 
in the different regions. But there is another standard more applicable to indi- 
viduals, viz., comparison between the two sides of the chest. As there is an 
approach to symmetry in the structure of the two sides, so there is, in health, a 
general correspondence between their sounds; and as disease scarcely ever afl^ects 
both sides at the same time in the same degree, it will make the phenomena of 
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one side to differ from those of the other. For example, if under one clavicle the 
voice resound loudly, whilst it is scarcely heard under the other, it is certain that 
there is some physical difference between the two sides that does not exist natu- 
rally; or if below the third rib in front there be heard the tubular or bronchial 
voice which is generally confined to the immediate neighbourhood of the large 
bronchi, it may be inferred that there is an altered condition of the parts. Let 
us inquire what alterations will change the natural disposition of the sounds. 

An increase in the density of the pulmonary tissue by a solid or liquid effusion, 
or even extensive sanguineous congestion in it, will improve its conducting power, 
and enable it to transmit from the bronchial tubes the vocal sounds which they 
receive from the trachea. This is morbid bronchophony, and it is usually accom- 
panied with bronchial respiration. If, then, the voice be heard resounding in a 
part of the chest where it is not usually heard, it may be suspected that the lung 
is in some way increased in density; but this is not certain until it be tested by 
farther means, for there is another change which may also increase the vocal 
resonance of a part. If, instead of the sound being better conducted from within, 
it is increased in strength and extent by an enlargement of the bronchial tubes, it 
may then be heard in situations where it does not naturally reach the walls 
of the chest. In both cases it may more or less resemble the natural broncho- 
phony heard near the top of the sternum, and between the scapulae; but it often 
presents considerable modifications. Thus, when transmitted from the middle- 
sized bronchi, it comes rather as diminutived bits of voice than as articulate 
words; and for reasons before mentioned, low tones are not transmitted; so that if 
the patient varies his cadence, some words are heard and others not. When 
arising from dilated air-tubes, or when transmitted from the larger tubes, the 
resonant is more noisy and continued, varying less with the tone of the voice. 
If the air-cells over the resonant tubes be still open, the sound will be diminished 
when they are dilated by a full inspiration, because they then tend to intercept it 
more. The loudest bronchophony is caused where the middle and upper lobes 
of the lung are pressed against some part of the walls of the chest by a liquid 
effusion in the pleura, which cannot displace the lung from that part, because 
it is bound to it by old adhesions. 

But what modifies the transmitted voice in the most remarkable manner, is a 
thin layer of liquid between the lung and the walls of the chest. The liquid is 
thrown by the vocal resonance of the lung into a state of irregular vibration, 
which causes it to transmit the voice in a broken tremulous manner, so that it 
sounds to the ear outside like the bleating of the goat. Hence Laennec called it 
aegophony (a(ye« <paitn.) It may be produced simply by liquid in tlie pleural sac, 
without disease of the lung; for the compression of the pulmonary tissue caused 
by the liquid is enough to enable the lung to transmit the voice from the bronchial 
tubes within it. When the lung is consolidated also by disease, the vocal reso- 
nance is stronger, and there is a loud bronchophony mixed witli the bleating 
voice, constituting a kind of double or buzzing voice, which Laennec compared to 
that performed in the exhibition of I'lmch. 

There is yet another kind, which may be called the perfection of vocal reso- 
nance in tlie chest. When a cavity is formed in the lung by the emptying of a 
vomica or abscess through the air-tubes, the voice passes from these tubes into 
it; and if the communication be free, the voice may, by the ear applied outside, 
be heard in the cavity as distinct as it is in the trachea. This is pectoriloquy — 
not only voice, but speaking in the chest. When the cavity is near the surface, 
of moderate size, and opens freely into a large air-tube, the phenomenon is most 
perfect, and then sounds exacdy as if a patient spoke into the ear: this is limited 
to the spot where the cavity lies, which is thus, as it were, a little island of voice, 
and is a sure sign of a cavity. The sound of bronchophony is often louder, 
but then it is more diffused, and there is less distinctness in the words. We 
shall enter farther into these distinctions when we treat of the lesions of which 
they are signs. 

When the cavity is large, and the opening into it small, the voice may not fully 
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enter it; but there may be a tinkling or hollow reverberation in it, like that in a 
phial. This is an echo modified by repeated reflection, and constituting a sepa- 
rate note. It is called amphoric resonance, or metallic tinkling, according to 
the character of the sound. It may be produced in the cavity left by a large 
vomica or abscess, or by several of these running together; but its more common 
seat is the sac of the pleura, into which the air has entered through a fistulous 
opening from the lung. This being the resonant or echoing cavity, it is plain 
that not the voice only, but the breathing and cough also, especially if they be 
accompanied by a bubbling through the fistula, will have more or less of this 
tinkling or bottle sound. 

Besides these various positive phenomena of the voice, the absence of the vo- 
cal fremitus is sometimes a valuable sign. It has been stated that this pectoral 
fremitus can be felt as well as heard. On applying the hands, one on each side 
of a healthy chest, the vibrations may be felt nearly alike on both sides. Liquid 
in the pleura will generally more or less destroy this fremitus ; and the difference 
which it produces between the two sides is often a very valuable sign of the 
presence of liquid. Consolidation of the lung, again, will increase the vibrations, 
or make them even stronger over the bronchial tubes. In cases where one side 
is quite dull on percussion, we may often thus easily distinguish whether the dul- 
ness is caused by consolidated lung or liquid m the pleura, which is a point of 
great importance. 

Besides the sounds produced by au- and the voice, there is sometimes one pro- 
duced by the motion of the lung against the ribs. The lungs, although they 
nearly follow the motions of the chest, do not move quite with it, especially in 
the lower parts, where the descent of the diaphragm draws the lungs down- 
wards whilst the ribs are rising. But in the natural condition the surfaces of 
the pulmonary and costal pleura are so smooth, and so well lubricated with 
serum, that although there is motion, there is not resistance enough to that mo- 
tion to cause sound. But if these surfaces become uneven by the deposite of 
rough matter on them, or by an irregular distention of the tissue by solids or 
air under them, there may then be a rubbing sound with the motions of respiration ; 
this occurs in pleurisy and emphysema of the lung. This rubbing sound is 
often the more evident in these cases, because the same disease, by preventing 
the proper expansion of tlie lung, causes less harmony than usual between its 
motions and those of the chest. 

The foregoing description of the acoustic phenomena of the chest coimected 
with respiration may perhaps be considered rather minute, and it is hardly ex- 
pected that the student will be able easily to master all the details ; but if suf 
ficient attention be paid to the principles that have been explained, the various 
phenomena which are illustrations of these principles will become familiar and in- 
telligible when they present themselves in clinical experience. In the descriptions 
of individual diseases we shall again meet with these phenomena ; and by the 
principles which have now been explained, we shall be prepared for them wherever 
they may occur. The subjoined tabular view of the chief phenomena of auscul- 
tation of the organs of respiration, may give additional assistance. 

SOUNDS PRODUCED BY THE PASSAGE OP AIR IN RESPIRATION. 

Sound op Respiration.— A'a/uraZ; produced by collision of the air against the sides and an- 
gles of the air tubes. 

Tracheal; heard in the neck and at the top of the sternum. 

Bronchial; near the upper parts of the sternum, between the sea- 
pulcB, S(C. 

Vesicular; in tnost other parts of the chest. 

Morbid, modified in production or transmission. 

Bronchial, or vvh'ifEng; transmitted Irom the bronchi by condensed 

tiysue of the lung. 
Cavernous > produced in morbid cavities communicating with the 
Amphoric ^ bronchi. 
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Rhoncui, produced by increased resistance to the air moving through the lungs. 

Dry; Sibilant ? produced by viscid mucus in the bronchi, or by svpelling of 

bonorous V ^^^ membranes, or by pressure upon them. 



Dry mucous 



produced by a bub- } 
sagre of > 1 



Moist; Mucous . < bling passage of > liquid in the bronchi. 

^ air through j 

Sub-mucou3 .... a liquid in the finer bronchi. 

Sub-crepilant .... liquid in the smallest bronchi. 

^ . S viscid liquid in compressed smallest 

Cr^P'*^"' ■ ■ ■ j bronchi. 

Cavernous .... liquid in a murbid cavity. 

SOUNDS OF THE VOICE TRANSMITTED THROUGH THE CHEST. 

Natural Sounds. — heard in a healthy chest. 

Tracheophony, in the neck and at the top of the sternum. 

Bronchophony, near the top of the sternum, between the scapvlcB, in the 

axilla, S(c. 
Pectoral fremitus, in many parts of the chest. 

Morbid Sounds, transmitted or produced by a diseased chest. 

Bronchophony, transmitted by condensed pulmonary tissue, 
^gophony, the same vibrating through a thin layer of liquid. 
Pectoriloquy, resounding in a cavity in the lung. 
Tinkling, a changed ecJio of the voice or cough in a large cavity. 

SOUNDS PRODUCED' BY THE MOTIONS OF THE LUNGS. 

Sounds of friction, when the pleurae are dry, or rough from deposites. 
Emphysematous crackling, by the irregular passage of air between the lobules. 

We shall now describe shortly the methods of auscultation or the means which 
we use to obtain a cognizance of those acoustic phenomena which we have found 
to be signs of the condition of the organs within the chest. We have already 
described the methods of percussion; and we have now to study the best mode 
of listening to the signs of the motions of the chest. All these signs can be 
heard by the direct application of the ear to the chest, and this immediate method 
of auscultation is so easy and simple, that it commends itself strongly to us, and 
in many cases is used with advantage. The sounds proceeding from the walls 
of the chest are communicated to the ear, and especially to the air contained in 
the external meatus, and are thus propagated in the most direct and unmodified 
manner to the organ of hearing. Immediate auscultation is exclusively practised 
by some, both at home and abroad; and as it is much more easily learnt than the 
mediate method, it will probably always have its advocates among those who 
prefer ease to exactness. But if we can hear the signs so well by the unassisted 
ear, it may be asked, what is the use of the stethoscope? We shall first men- 
tion some positive objections to immediate auscultation; and on examining the 
principles of the stethoscope, we shall find that it has, in many cases, considera- 
ble positive advantages. To apply one's ear, and, therefore, the nose, face, and 
so forth, to the chest of a patient who is dirty, blistered, or wet with perspira- 
tion, would be disgusting. To apply it to the chest of a patient labouring under 
an infectious disorder would be unsafe. To apply it to the person of a young 
female would scarcely be delicate. Moreover, it is difficult to apply the ear well 
to some parts of the chest, such as the arm-pit, and below the clavicles or between 
the scapulae in thin persons. Besides this, disturbing noises sometimes arise 
from the contact of one's hair or clothes with the patient's chest; and unless the 
practitioner's neck be pretty long and flexible, this easy method will be found, 
after all, more fatiguing than the mediate method; still, in a great many instances, 
it may be used with advantage, especially in examining the regions of the back, 
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and in children where the stethoscope might cause alarm, and could not be so 
steadily or quickly applied. 

In practice the chief advantages of immediate auscultation are the great facility and quick- 
ness of its application. The whole chest can be explored with nearly the same accuracy and 
with much greater quickness than if the stethoscope be used : and in no case is there any 
objection to the direct application of the ear to the posterior parts of the thorax ; the simple 
expedient of throwing a thin towel, or muslin cloth, over the shoulders of the patients, removes 
the observer from direct contact with the body of an uncleanly patient; which constitutes 
the only objection to this method of auscultation. For this reason those who are really fami- 
liar with auscultation, and use it as an ordinary everyday means of exploration, almost 
always prefer the immediate application of the ear. 

There are, however, many decided advantages in using the stethoscope for the examination 
of the anterior parts of the chest. A better idea may be obtained of the sound and impulse of 
the heart, and the hollows about the clavicles may be all examined more accurately, and the 
exploration of the chest of women is freed from the objections which are obvious enough in 
direct auscultation. G. 

We want an instrument, then, to transfer the sounds from the chest to our ear, 
which must be a good conductor of sound; and as the power of bodies to con- 
duct sound depends on the strength and uniformity of their elasticity, and their 
capacity to vibrate like the body that produces the sound, we must have an elastic 
material, of density resembling that of the sources of sound within the chest, and 
of the walls of the chest through which they are transmitted. But the sources 
of the pectoral sounds vary: some, as the voice and respiration, or at least the 
hoUower sounds of respiration, are produced in air; whilst in others, such as the 
sonorous rhonchus, the rubbing sound, and the sounds of the heart, the solids 
are chiefly concerned: we shall, therefore, need a varied capacity in our instru- 
ment to receive these sounds. It should be a uniform solid, and the lighter 
it is the better, provided it be thoroughly rigid. Now nothing answers to this 
description so well as wood ; and in the light kinds of wood with a stiff" longitu- 
dinal fibre, such as pine-wood, deal, cedar, and the like, we find these qualities 
in perfection: through a cylinder of such wood, about eight inches long, and an 
inch and a half in diameter, adapted to the ear at one end, most of the pectoral 
sounds may be heard: but those best which originate in solids, such as the 
sounds of the heart, of friction and sonorous rhonchi. The sounds of respiration 
and of the voice are also heard through it, but not nearly so distinctly as with 
the naked ear. 

We need, therefore, an aerial conductor for these sounds, because they ori- 
ginate in air, and can best be transferred through air. By perforating the cylin- 
der with a bore a quarter of an inch in diameter, it becomes a tube through the 
column of air in which the respiration and voice may be heard with increased 
distinctness. But as this column of air is in contact with only a small spot of 
the chest, it can transmit only the sounds produced under or very near that spot, 
and the instrument thus prepared is well-adapted for the exploration of small 
parts of the chest. But we want the instrument also to transfer the sounds of 
larger spaces: the sounds of so limited a space are often too weak to be heard 
alone; and besides, it would be very tedious to go over the whole chest, dotting 
in this way a quarter of an inch at a time. Now, if the column of air be enlarged 
at the base where it is in contact with the chest, by hollowing out the wooden 
cylinder into a funnel shape, it will conduct the sounds produced on this greater 
extent of surface, which are reflected by the funnel into this central bore, and 
conveyed concentrated to the ear. This also gives the instrument the power of 
concentrating or magnifying the sounds; they are thus heard as strong at the dis- 
tance of several inches or even a foot or two from the chest as they are to the 
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ear in close contact with it; nay, in some cases they are even stronger. The 
best shape for the excavated end is that of a long funnel or cone, with its apex 
terminating in the central bore; for this directs the sound at once in the right 
direction without repeated reflections, which may modify it. As we still 
sometimes want to explore small spots of the chest, by means of a perforated 
plug the excavated end can be filled and the instrument reconverted into a simply 
perforated cylinder. To make the instrument more portable, the upper part of the 
cylinder may be reduced to a stem half an inch or less in diameter, leaving only 
at the top a sufiicient width for the ear; or this top may be made of a harder 
wood, or of ivory. Wood is so excellent a conductor of sound, that when once 
the vibrations are in it, they can be conveyed by a very small body of fibres.* 

Thus the stethoscope, although a simple instrument, performs several offices in 
relation to sound, the chief of which may be enumerated as follows : 1. To conduct 
sound by its solid walls. 2. To conduct and concentrate sound by its closed 
column of aii'. 3. To transfer sounds from its column of air to its solid walls, or the 
converse, when circumstances impede their transmission by one of these ways. 
4. To diminish this power of transfer, and contract the field of hearing when small 
spots are to be explored. 

We have now only to add a few words on the method of using the stethoscope. 
It is quite necessary that the instrument should be applied in close contact with 
the chest and the ear ; the least tilting uncloses the column of air, and occasions 
great loss of sound outwardly as well as a confusing entrance of extraneous noises. 
To prevent this tilting, it is best to hold the stethoscope by its pectoral end firm 
on its base, and then to apply the ear flat on the top. If the inequalities of the ribs 
leave chinks between the chest and the instrument, a fold or two of linen will fill 
these, or the stethoscope may be used with the stopper in. For the sounds gene- 
rally, it is better to use the instrument without the stopper; but when it is an ob- 
ject to determine, whether a sound is produced in a limited space, or over some 
extent of suiface, the circumscribing power of the stopper is wanted. Thus it is 
ofl;en of importance to determine whether a local resonance is produced in a small 
cavity, or merely transmitted by consolidated lung from several bronchial tubes 
distributed over some extent of surface. The simply perforated cylinder will oft;en 
do this by showing the size and shape of the limited spot in which the resonance 
or pectoriloquy of a cavity can be heard in its full strength, while the broncho- 
phonic resonance is transmitted less strongly and may be traced over some extent 
of surface, generally in the known direction of these tubes. The stopper is also 
useful in shutting out the sound of respiration, when it is an object to listen to the 
sounds of the heart or arteries, and in many other circumstances which will be 
noticed in the history of special diseases. 

In conducting physical examination, due care should be taken to avoid fatigue 
or annoyance to the patient. There are cases in which a complete physical exa- 
mination will do more harm than the information which it may bring can do good ; 
but they are few, and it must be left to the discretion of the practitioner to hold 
the balance between too much and too little examination. Experience soon points 
out that the observer must also consult his own ease in the act of auscultation ; 
for a constrained or painful posture impedes the hearing and disturbs the atten- 

* A flexible stethoscope is extremely convenient for the examination of llic heart, and will 
answer well for the lungs, it docs not conduct the impulsion of the heart while the sounds are 
perfectly conveyed through the tube. This instrnmcnl, which is nothing but an acoustic 
tube fitted with a proper end piece — answers admirably in the examination of the heart ot 
animals and was used for that purpose by Dr. Pennock, of this city, in his interesting expe- 
riments. All stethoscopes limit the spot from which the sounds arise, but diminish their 
intensity ; these advantages and disadvantages both belong to the flexible as well as the com- 
men instrument. G. 
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tion. For this reason, it is sometimes easier to hear with a flexible ear-tube than 
with the straight stethoscope, although the latter is by far the best instrument for 
general purposes. 

IL Examination of the Chest through the Vital properties or Functions op its 
Organs, — Analysis op the General Symptoms op Diseases op the Chest. 

We have been hitherto occupied in considering the physical properties of the 
chest and its organs, and the manner in which these properties may become signs 
of the condition of these parts. We have now to examine them through their 
vital properties, which, combined with certain physical and chemical powers, con- 
stituteyi/nc/zon. Physiology teaches us that the elementary vital properties imme- 
diately concerned in the function of respiration, are sensibility and contractility, to 
which may be added, the power of secretion. These properties are closely linked 
together with the chemistry and mechanism of the organs of respii-ation, so as to 
constitute their healthy function. Any excess, defect, or disordei-, of any of these 
properties, will be more or less felt throughout the links of this chain, and hence 
may arise not only derangement of the function of respiration, or dyspncea, but also 
new phenomena proceeding from a loss of due balance of the properties, such as 
cough, expectoration, and pain; and linked as the vital properties are with those 
of other organs, there may be added disorders of these in the form of disturbance 
of the circulation, and its sign the arterial pulse, general fever, disorder of the secre- 
tions of the kidneys, liver, and intestines, and of the digestive, nutritive, and sen- 
sorial functions. The phenomena arising from these several disordered properties 
are what are called the vital or general symptoms of disease, which we now have 
to consider in relation to the organs of respiration. 

It may be inferred, and will be more apparent as we proceed, that these general 
symptoms, dependent as they are on such a linking together of many properties, 
the laws of which are but imperfectly understood, must be far less simple and in- 
telligible than the physical signs ; and the variable measure of the vital properties 
also renders general symptoms far more uncertain than these signs, in their de- 
gree, and even in their presence. We cannot with any certainty, as with the 
physical signs, from a knowledge of the phenomena, and the laws which regulate 
those phenomena, deduce the condition of the parts which produced them, nor, 
from knowing the condition of parts and physical laws, deduce what phenomena 
the parts ought to develope. For example, the^solids of the body have sensibility, 
which varies not only in different parts, but in the same parts at different times, 
and this for reasons which we cannot discover ; therefore we cannot calculate on 
it. The contractility of moving parts also varies in a simUar manner ; and we 
can by no means gain, from the character of their motions, a criterion of their true 
condition. Instead, therefore, of pursuing the synthetic as well as the analj'^tic 
method, which we have done with regard to the physical examination of the 
chest, we shall shortly analyze the chief genera/ symptoms of diseases of the chest, 
and by that examination endeavour to determine their nature and varieties, and 
their value in teaching us to discover, to measure, and to treat these diseases. 

Dyspnoea, difficult or disordered breathing, is the most important general 
symptom of disease of the chest, inasmuch as it implies some interruption to the 
due performance of some part of the great function of the chest — respiration. 
Dyspncea may be caused by circumstances affecting any one or more of the seve- 
ral elements concerned in the function of respiration, viz. the blood in the lungs, 
the air, the machinery of respiration by which these are brought together, and the 
nervous system through which the impression which prompts the respiratory act 
is conveyed from the lungs to the medulla oblongata, and thence to the muscles 
which move the machinery ; in fact, all the causes which in excess produce as- 
phyTcia, in slighter degrees occasion dyspnoea. Subjoined is a table which exem- 

VoL. II.— 28 
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plifies these causes of dyspnoea; but the character of the symptom itself must first 
be described. 

When any thing interferes with the sufficient action of the air on the blood, the 
impression which prompts the acts of breathing not being relieved, causes a quicker 
and fuller repetition of this act, and if the interference still remain, the breathing 
will continue to be more or less hurried and forced, until the sensation or impres- 
sion is reduced to the ordinary standard of almost unconsciousness. An indi- 
vidual in whom the breathing is hurried may not be sensible that it is accelerated ; 
whilst in another who feels the oppression, there may be little appearance of short- 
ness of breath. Again, the feeling of dyspnoea must greatly depend on the condi- 
tion of the sensorium ; for whilst some patients are conscious of the slightest in- 
fringement on their respiration, others, particularly in congestive fevers, are 
brought to the verge of asphyxia without complaining of any oppression. So, too, 
we are sometimes astonished to find, on opening the bodies of the dead, a whole 
lung diseased, or one side of the chest full of serum, v/here the patient had not 
complained at all of dyspnoea ; while, in other cases, a much smaller lesion of the 
organs has been attended with the most distressing orthopnoea. It is, however, 
rather to the sensation of breathlessness than to merely accelerated breathing, that 
the word dyspnoea is generally attached, for, translating it as difficult breathing, 
this expression can be hardly applied when the difficulty is overcome by accele- 
rated movements of which the patient may not be conscious. But we shall here 
advert to frequency of breathing, as well as the feeling of dyspnoea. 

The number of respirations in a healthy adult male at rest, generally ranges 
about twenty in a minute. It is more in children and in females, and it becomes 
increased in all cases, not merely from affections of the lungs or connected organs, 
but also from general weakness or depressing causes, Avhich, diminishing the 
strength of the muscles of respiration, oblige them to make up by the frequency of 
their contractions what is wanting in their energy. Probably there are some ner- 
vous conditions of the system also, in which the breathing becomes accelerated, 
from what Cullen called mobility, a greater readiness to move than power to com- 
plete the motions. We have seen the breathing hurried in some cases of hysteria, 
without the patient being conscious of it, and without either real weakness or pec- 
toral disease to account for it. These cases are of no consequence in themselves, 
but should be known, that they may be separated from those of true dyspnoea. In 
many other cases, especially tliose, we believe, where the nervous system is 
affected, the breathing is not accelerated, but suspirious, a sigh or deep breath 
being taken fi'om time to time ; yet the patient is often not conscious of any op- 
pression or unusual effort. This may be called irregular breathing, and there are 
several other varieties, which we have not time to consider in detail. The rhythm 
in breathing probably depends entirely on the chain of influences which we before 
described as concerned in the act, and not on any peculiar periodicity, such as that 
which seems to reside in the heart ; and therefore irregular breathing must depend 
on a change in one or more of the links in that chain. 

The feeling of dyspnoea is one of a very ]3eculiar and distressing character. 
Even when slight in degree, its permanent oppressive influence is very wearing ; 
and when severe, it causes the most indescribable suffering, with such a feeling of 
impending death, that the most courageous are oflen unmanned by it. The con- 
strained postures of the patient, the anxious or even desperate expression of his 
countenance, the painful straining of all the muscles that can in any way, however 
distantly, assist in the respiratory movements, bespeak the intensity of the feeling, 
which is far worse than the most acute pain. It is worthy of remark, however, 
that this feeling is experienced in its severest degrees only by those in whom the 
dyspnoea comes on rather suddenly, especially when the sensibility is entire, and 
the lungs are not diseased, as in obstructions in the trachea or large bronchi, spasm 
or swelling of the glottis, and spasmodic asthma. In these cases the sensibility is 
not gradually blunted by the circulation of imperfectly oxygenated blood ; nor has 
the activity of the functions, which require arterial blood, been lowered by previous 
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depressing causes. Opium, belladonna, camphor, and other narcotics, will some- 
times relieve the symptoms of dyspnoea not only by deadening the sensibility, but 
also by diminishing the activity of those functions and secretions which require 
oxygenated blood, and therefore a free supply of air. If we could temporarily 
produce a state approaching to the torpor of hybernating animals, we might di- 
minish the bad effects, as well as the painful feeling of dyspnoea ; and we believe 
that such a state is actually induced in those who are habitually asthma;tic, in whom 
all the functions are brought to a lower standard, and who thus suffer with im- 
punity such an encroachment on the function of respiration as would be fatal to 
an individual of a common standard. 

The feeling of want of breath has been used as a means of testing the condition 
of the respiratory organs. A person whose respiration is free and unembarrassed, 
can hold his breath longer than one whose limgs are diseased. Dr. Lyons has 
proposed to measure the condition of the lungs by the time which he can hold the 
breath, after a ftill inspiration ; and to ensure accuracy, the patient is desired to 
count numbers during this time. A healthy person with a good chest can con- 
tinue counting for forty-five seconds without taking breath, whilst those with dis- 
eased lungs often cannot keep on for twenty seconds. The same objection may 
be made to this test that we made to the measuring of the exhaled air proposed by 
Mr. Abernethy, that it is a test as much for the strength of the muscles of respira- 
tion as for the condition of the lungs. Besides, both the feeling of want of breath, 
and the power of augmenting the respiratory movements, vary considerably in 
different healthy subjects. It it well known that divers acquire the power of re- 
maining under water for two or three minutes (it has been said more) without 
taking breath. In diving animals there is a structural provision to enable them to 
continue some time without air. The chief venous trunks are very tortuous, and 
admit of dilatation, so that the venous blood can accumulate in them, instead of 
distending and embarrassing the right cavities of the heart and the lungs. Per- 
haps some change of this kind may be somewhat produced in divers by the often 
repeated practice of holding the breath. Professor Faraday has described another 
mode by which a person may be enabled to hold his breath for a minute and a 
half, which is double the time usually practicable. This is by making in succes- 
sion five or six full and forcible inspirations, which seem to so completely change 
the air in the lungs, that there is left in them a stock of pure air capable of lasting 
during that time. The knowledge of this fact may be useful, if ever it is wanted 
to hold one's breath for a time in going into the suffocating atmosphere of a sewer, 
a mine, a house on fire, or the like, or in diving. 

Dyspnoea is often a symptom demanding great attention in diseases of the lungs ; 
but it must be studied in conjunction with the other general symptoms and the 
physical signs, for in itself it is most vague and inconclusive. This may be per- 
ceived on inspecting the subjoined tabular view of the causes of dyspnoea, which 
is founded on the physiology of respiration. This table deserves attention, not 
only in showing the varied nature and origin of the symptom, but also in contrast 
with the tables of the physical signs, the causes of which are much less varied, and 
far more appreciable. But when, through the means of the physical and other 
general symptoms it has been made out on what cause the dyspnoea depends, 
then this symptom often becomes a valuable measure of the increase or diminution 
of the disease, and a useful guide of practice. 

proximate causes op dyspncea, or difficult breathing. 

1. By impeding the access of pure air to the lungs. 
a. Mechanical. 

Rigidity of parts of the ^ . „. 5 Ossification of cartilages; induration of the pleura; 

respiratory machine \ i rickety distortions. 

Pressure on ditto . e.g. Tumours or dropsies of the abdomen. 
Obstructions of the air- / I Effusions in, swellings of, tumours pressing on, the 



lubes 



• » t Effusions 

' S e. g.} air-tube 

^ f Spasm of 



tubes. 

the glottis; spasm of the bronchi. 



of the lungs 
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/ Pleurisy, 
„ . . , , S Effusion or tumours in ) Hydrothorax, 

Compression of the lungs e.^.j pleural sac . . . . ) Pneumothorax. 

f Aneurism, &c. 

' Engorgement of the vessels. 

C CEdema, 

. ,, ^. } Effusions < Hepalisation, 

Alterations in the tissue > «• ff- J i Tubercle, &c, 

„f .h» l„nrr» . > ^ , Emphysema, 

Altered structure . . < Dilated bronchi, 
{ Vomicse, &c. 

b. Chemical. 

^^the'a"?^ of oxygen in ) ^_ ^ Mephitic gases; rarefied air, 

c. Vital. 

^^r^s IraKn' ""''^'^ '" \ '•^- ^'^urodyne; pleuritis; peritonitis, &c. 
Paralysis of muscles of ^ \ Injuries of the spinal marrow in the neck, &c. 

ditto ^ ^■^•) Paralysis of the bronchi (?.) 

Weakness of ditto . . e. g. . Excessive prostration from ataxic fevers, &c. 
Spasm of ditto . . . e.g. Tetanus; spasmodic asthma, &c. 

2. Bf the state of the blood. 

a. Mechanical. 

Obstruction to the pas- I ^ Diseases of the heart and great vessels ; tumours 

sage of the blood . y ' °'( pressing on them. 

b. Chemical. 

^"staT^'"'^'^ ''^°*'"' { *•«■• ^'°^^"* exertion; idiopathic dyspnoea (?.) 
Deficiency of red particles e.g. Aneemia; chlorosis. 

3. By the nervous relations op respiration. 

Excessive sensibility of ) Hysteric dyspnoea; cerebral fevers; neuralgia (?.) 

the par vagum • S j tr ' 

Defective ditto . . . e.g. Coma ; narcotism, &c. (breathing slow.) 

Cough. Another s)Tifiptom, which is even more common in diseases of the 
chest than dyspnoea, is cough. The act of coughing consists in one or more 
abrupt and forcible expirations, accompanied by a contraction of the glottis, 
trachea, and upper bronchial tubes. The expirations being more complete 
than usual, especially when there are several of them, are followed by a deep 
forcible inspuration, the force of which is shown by the loud respu'atory murmur, 
which, by the ear applied to the chest, may be heard to accompany it. The 
muscles chiefly concerned in the act of coughing are the abdominal muscles and 
intercostals, the combined contraction of which effects a strong pressure on the 
contents of the chest. 

The common cause of cough is phlegm, or some other matter irritating the air- 
passages, and the object or final cause of the cough is to expel or expectorate 
this matter. The proximate cause of cough may be said always to be some irri- 
tation, either direct or by sympathy, of the sentient parts of the air-tube, or of the 
nerves which render them sentient. Some parts of the bronchial membrane are 
much more sensitive than others; that lining the glottis and larynx is excessively 
so, and the least irritation of it is enough to excite coughing. That of the trachea 
and large bronchi is less, for foreign bodies have been known to lodge in them 
for some time without causing any coughing, so that some have supposed that they 
have nothing to do with the production of this symptom; but when the sensibility 
of these parts is increased by inflammation or nervous excitement, any thing ir- 
ritating them will also excite coughing. It is easy to see why the sensibility of 
the air-tubes should be greatest at their entrance; it is the door-keeper placed there 
to exclude, or, by calling other forces to its aid, to expel any thing improper which 
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may intrude. But the other parts of the tubes have also a preserving sensibility, 
which may bear a little, but is soon roused into activity by continued irritation. 
We find the parallel of this in the alimentary canal in the natural state. The sen- 
sibility that excites the action of vomiting is peculiar to the fauces at one end of 
the tube; and that which induces the striving of defae cation resides chiefly in the 
termination of the rectum at the other end: but uncommon degrees of irritation, or 
an exalted sensibility, will occasion the same actions to be excited by impressions 
on other parts that are usually insensible: hence arise the vomiting caused by an 
over-irritated or inflamed stomach or duodenum, and the tenesmus and purging 
excited by a similar state of the colon. We shall see this more fully on consi- 
dering the various causes of cough. 

As other irritations, cough may be excited either by an unusual irritant acting 
on the tubes in their natural state, or by the ordinary circumstances, which, al- 
though not usually irritating, yet become so by the exalted irritability of the tubes, 
Or, as is the more common case, by a combination of these causes. We have 
an example of cough excited simply by an unusual irritant, when a portion of 
food or of bronchial mucus lodges on the membranes of the glottis; and an irritant 
may act by sympathy as well as by direct application, as when we excite cough- 
ing by introducing a probe pretty far into the ear. The cause by increased irri- 
tability is exemplified in the cough of early bronchitis and nervous asthma, 
which the mere inhalation of air is sufiicient to excite. There are both an unu- 
sual irritant and increased irritability, in the secreting stages of bronchitis and 
other affections, where an unusual quantity, and sometimes an irritating kind, of 
mucus is poured out on an over-sensitive membrane. This more complex cause 
of cough is frequently induced by the continuance of the other causes; thus, the 
continued application of an irritant-will develope an increased sensibility; an in- 
creased sensibility and irritation will be followed by inflammatory excitement and 
the secretion of matter, the quantity and quality of which add to the irritation. Thus 
we see how the physiological causes of cough become identified with the pathology 
of bronchitis, or inflammation of the membrane of the air-tubes; and, in common 
parlance, a bronchial inflammation is called a cough, this being the most prominent 
symptom. But although this inflammatory condition is often developed by the 
continuance of causes which produce cough, yet it is not necessarily so, and 
there may be irritation or increased sensibility, or both, enough to cause cough, 
and which may yet be short of the degree or the conditions requisite to produce 
inflammation. 

It has been stated that the irritation which causes cough may not be applied to 
the bronchial membrane itself, but may be exerted from a part more or less dis- 
tant. Thus cough may be excited by tubercles in the parenchyma of the lungs, 
by inflammations or irritations of the pleura, peritoneum, stomach, liver, and so 
forth; and although we may conjecture that these irritations are conveyed through 
the nervous branches which connect these several organs and the air-tubes with 
one common sensitive centre, yet we cannot explain why they should be some- 
times conveyed, and at others not; for although cough does frequently accompany 
the pathological conditions to which we have just adverted, yet irritations and 
inflammations of the stomach, liver, peritoneum, nay, sometimes even of the 
pleura and pulmonary parenchyma, often arise without any cough whatever. It 
has been attempted to explain these discrepancies by assuming that there must be 
bronchitis present to produce cough, and that, when these several distant irrita- 
tions do not excite bronchitis they are unaccompanied by cough; but this view 
increases instead of diminishing the difficulty, for it leaves unexplained the reason 
why this supposed bronchitis should occur in some cases and not in others; and 
bronchitis, although including cough, is more than cough, and needs something 
more to produce it. We may conjecture about local weaknesses, constitutional 
peculiarities, and irregular sensibilities, as causes of these diflTerences, and this is 
all that we can do towards explaining them: but this is not what an explanation 
ought to be; this is referring phenomena not to known general properties, and the 
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laws which govern them, but to individual peculiarities and undefined influences, 
the laws of which are not known. These considerations furnish another proof 
of the uncertainty of general symptoms as means of diagnosis. Still, when cough 
does occur, and its cause has been made out by the aid of other signs, it deserves 
attention, not only as a symptom, but as a morbid action of a distressing and hurt- 
ful kind, which sometimes may require remedies expressly to relieve it. This 
illustrates what has been said before, that general symptoms, although much less 
constant and instructive than physical signs with regard to the diagnosis of orga- 
nic lesions, yet, when positive, often tell us more of those general conditions of 
the system, which become our guides in the employment of remedies. 

Under this impression we shall examine some of the varieties of cough which 
present themselves in different cases, and trace the connexion between their cha- 
racters and variations in the elements that constitute them. Of course the study 
of a symptom in any individual case must be conjoined with a proper survey of its 
functional or organic cause; but as we have also (sometimes only,) to treat the 
symptom, it is highly usefiil to study its varieties, and thus to render it more 
practically instructive. 

The cough may vary according to, 1. The irritant exciting it; 2. The sensi- 
bility feeling the irritation ; 3. The movements thereby excited, which consist of 
(a) the contraction of the muscles of respiration, and [h) the contraction of the 
air-tubes ; 4. The condition of the bronchial membrane and its secretion. 

Under these heads, we shall meet with the varieties of cough with which every 
practitioner is familiar. 

1. The %iolence of a cough will, caeteris paribus, be in proportion to the degree 
of irritation that excites it. For example, a healthy person whilst eating or drink- 
ing incautiously, suffers some food to enter the glottis ; the cough thereby excited 
will be moi-e severe with ^vine or any thing peppered, than with water or any 
bland food. So in the early stages of catarrh, although the sensibility of the 
membrane is increased, yet the thin saline-tasted secretion also acts as an unusual 
irritant upon it, and keeps up a short teasing tickling cough, with continued 
attempts to clear the throat. When the irritation is more moderate, but irremovea- 
ble, like that occasioned by incipient tubercles in the pulmonary tissue, the cough 
will generally be of that slight hacking kind, with little or no expectoration, that 
is so well-known as one of the first symptoms of pulmonaiy consumption. The 
irritant here remaining the same, the circumstances which increase this cough are 
those that augment the sensibility of the lung and air-tubes, such as a quickened 
state of the circulation from exertion, heated rooms, or during the assimilation of 
stimulating food. 

2. We have already adverted to increased sensibility as being concerned in the 
cough of recent bronchitis or bronchial irritation. It becomes, however, more 
developed when the cough has lasted several hours, and instead of being short 
and tickling only, it comes on in more violent and prolonged fits, which are quite 
irresistible, and often accompanied by a feeling of soreness. The heightened 
sensibility of the air-tubes is farther manifested by the readiness with which breath- 
ing air at all cold, or swallowing any thing at all initating, will excite cough. We 
have before remarked how this increased iiTitability of the inflamed air-tubes is 
commonly joined with the augmented irritation of their secretion ; but we do 
sometimes meet with cases in which the increased' sensibility is purely nervous, 
unaccompanied by any secretion ; aiid the cough is brought on by the slightest 
cold or irritating matter in the air. Even strong odours will sometimes cause it 
These nervous coughs are to be treated chiefly by various remedies which dimi- 
nish the sensibility of the nervous system, such as narcotics, or sometimes by 
those which excite stronger impressions in other parts, such as epispastics and the 
application of heat. 

3. Besides the sensibility of the bronchial membrane, another property connected 
with the nerves, muscular mobility, may be the source of some varieties of cough. 
We cannot here examine the circumstances under which a change of proportion-) 
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ate relation takes place between the action of the motory nerves in general, and 
the impressions which excite them. It is sufficient for us that the fact is well 
known, that in certain conditions or states of the system, an ordinary impression 
will excite inordinate motions ; while in others the motions resulting from similar 
impressions will be imperfect, and below the natural amount. It is thus also with 
the motions of muscles concerned in coughing; they may be excessively mobUe, 
so that the least irritation will set them a going ; and, like a clock without its pendu- 
lum, they continue their impetuous motions, until their strength has fairly run out. 
This is the convulsive cough which we meet with in some hysterical and nervous 
subjects, and its convulsive character is the more evident from the fact, that it 
sometimes alternates with chorea, or convulsive affections of other sets of muscles. 
The same uncontrollable character is, however, often communicated, by a nervous 
temperament or peculiar nervous affections, to coughs arising from common 
causes, which thus shake and exhaust the patient in an unusual degree, and 
require appropriate modifications of treatment to subdue them. Hooping-cough 
in its afler stages is of this kind, and from our experience we should say, 
that the shaking uncontrollable nature of the cough is more characteristic of per- 
tussis, than the hooping, which is not always present, especially in adults. This 
leads us to consider on what hooping depends ; and here again we shall find the 
use of our physiological divisions, which explain some other varieties of cough that 
are sometimes met with. 

In considering the physiology of respiration, we are led to believe that the act 
of expiration is aided by the contraction of the circular fibres of the air-tubes. In 
the forcible expirations which constitute ordinary coughing, there is also a simul- 
taneous contraction of the air-tubes, and especially of the aperture of the glottis, 
through which the air is driven with the greatest force, in order to expel any irri- 
tating matter. Now the contraction of these tubes may be excessive, defective, 
or irregular, and this will occasion other varieties of cough. When their con- 
traction is excessive, being also generally irregular, they give the wheezing cha- 
racter to the cough, so remarkable in asthmatic subjects. A wheezing cough does 
not always depend on contraction of the circular fibres, for other constrictions of 
the bronchi will also cause it; but if we listen to the chest of a nervous asthmatic, 
we may often hear, in the forcible expirations of a fit of coughing, sibilant and 
sonorous rhonchi, which are too transient to be produced by the thickening or 
secretion of the tubes. Where the irritability of the bronchi is great, their con- 
traction may not, as usual, cease during the act of inspiration; and it is this spas- 
modic constriction affecting particularly the upper part of the air-tube during the 
forcible inspiration which succeeds to coughing, that causes the hooping sound. 
This state of things happens chiefly in the iiritable frames of children when 
affected with convulsive cough; and the violence and repetition of the expiratory 
efforts of this cough occasion the back draught to be more forcible, sonorous, and 
prolonged. If we apply our ears to the chest of a child duf ing a fit of hooping- 
cough, we are surprised to find how little sound we can hear there with all these 
noisy external efforts; in fact, the continued constriction of the bronchial tubes 
permits very litde motion of air into and out of the tissue of the lungs: in the 
convulsive cough of adults, again, in which there is seldom hooping, the respira- 
tory murmur of the long inspiration, or back draught, is pretty loud, whilst the 
succession of coughs here also consists more of external than of internal move- 
ment. In all these kinds of cough, antispasmodics will often give more relief 

an any other class of remedies. 

But we have an opposite condition of the circular fibres of the bronchi, a weak- 
ness or deficiency of action, a paralysis, so that they do not contract as usual 
during the expiratory efforts of coughing. This constitutes the hollow or 6oj-A:- 
ing cough which we sometimes hear in chronic bronchitis, and now and then in 
febrile and nervous affections. This cough is, as we shall presently find, accompa- 
nied with a difficulty of expectoration; hence it is sometimes very distressing, and 
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particularly so when, as it occasionally happens, it is combined with a mobility of 
the external muscles of respiration, rendering the cough convulsive and paroxysmal. 
The tearing and exhausting fits of this kind of cough are sometimes quite ago- 
nizing; and we may judge from the bloated, congested appearance of the lips and 
face, how much these fits impede the respiration and circulation, and how much 
they may thus tend to increase and perpetuate the diseased condition of the bron- 
chial tubes. In some such cases we have seen the terebinthinaceous medicines, 
with external counter-irritation and occasional emetics, give most relief; but the 
treatment will depend on various circumstances, which cannot be entered into at 
present. 

4. Besides the sensitive and motory apparatus concerned in the act of cough- 
ing, we have the secretion of the air-tubes, which may also by its qualities mo- 
dify the character of the cough. According to whether this secretion is present 
or not, the cough may be humid or dry; and according to the relation of the qua- 
lities of this secretion to the powers of expectoration, the cough may be loose or 
tight; and these varieties may be combined with the other species of cough, as 
those may with each other; and thus are produced the endless host of different 
kinds of cough that we meet with in practice. Without pretending to afiirm, 
that it is always possible to classify these by the division now pointed out, we 
may state that we have often found this analysis useful in drawing attention to the 
predominant changes of vital property, as manifested by symptom, and in thus 
distinguishing cases which require different modes of treatment. 

Expectoration. The expectoration is another symptom of thoracic disease,' 
which must be considered as the result of vital as well as physical properties, 
and therefore it is included under the head of general diagnosis, although it some- 
times approaches in character to a physical sign. The word expectoration 
strictly means the act of expelling any thing from the chest; but by a figure of 
speech it is also applied to the matter so expelled. We shall find that both the 
act and the matter of expectoration may present us signs of the condition of the 
pectoral organs. 

If we consider the structure of the bronchial tree, we shall perceive that natu- 
ral breathing tends to prevent the accumulation of matters in its tubes, in spite of 
gravitation. The area of the smaller divisions of the bronchi is considerably 
greater than that of their trunks; and it may be represented as the divided base 
of a hollow cone or funnel, which is concentrated gradually in the trunks, and 
completely in the windpipe. The air, in the more sudden act of expiration, 
passes with greater rapidity and force as it converges into these trunks, and there- 
fore tends to carry through them any superfluous matter that may be present on 
the bronchial surface. This will explain how the finer bronchial tubes of the 
most dependent parts of the lung are, in health, kept clear of any accumulation. 
Possibly the ciliary motions of the mucous membrane may, as MM. Purkinjie 
and Valentin have surmised, tend to the same effect. 

But it is the forcible acts of special expectoration, hawking, and coughing, 
that tend most effectually to clear the air-passages; and they do this by both in- 
creasing the force and fulness of the expiratory effort, and at the same time con- 
tracting the upper tubes and trachea, so that the air acts with greater force on any 
superfluous matter in them. The repeated closure of the glottis in coughing in- 
creases the expulsive effort by letting out the air in successive sudden jerks, which 
are more forcible than any continued act of expiration would be. We see this 
exemplified in cases where the operation of bronchotomy has been performed. 
The patient often cannot expectorate effectually so long as air can pass out from 
the artificial opening, and he is in danger of suffocation in consequence; but on 
closing this during the act of coughing, the force of the air can be directed in the 
natural way against the accumulated matter. By attention to this particxdar, 
suffocation has been averted in more than one instance after this operation. In 
certain diseased conditions of the larynx, the patient cannot close the glottis; and 
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hence also expectoration may be difficult, while the cough assumes a continuous 
uncontrollable character, which we might have added as another variety to those 
before enumerated. This is what M. Trousseau calls a belching cough. 

There is another element essential to the proper performance of the act of 
expectoration — .the capacity to make such a full inspiration as shall carry the air 
in beyond the accumulating matter, so that it may on its forcible passage out 
again, carry this matter before it. Hence we see why weakness, which prevents 
a sufficient inspiratory effort, or obstruction of the terminal and most expansible 
parts of the air-tubes, \^hich renders this effort ineffectual, may stop the act of 
expectoration, and by permitting the accumulation of matter in the air-tubes may 
speedily conduce to a fatal result, [nability to expectorate is the immediate cause 
of death in many cases of various diseases; in fact, it is a part of the article of 
death itself; and when we hear the rattle in the throat of the dying, we hear the 
sign of the accumulating barrier which is shutting out the breath of life. Some- 
times, even at this stage, there are sensibilities enough in the system to feel the 
force of a stimulant which may excite the sinking powers to another struggle; 
expectoration is once more accomplished, and breath once more renewed; and 
where there is no irrecoverable alteration of structure, this act of expectoration 
may in some few instances turn the balance in favour of recovery. It is unne- 
cessary to say, then, how important it is to study the act of expectoration, and to 
acquaint ourselves with those means that may excite or promote it. Most prac- 
titioners have seen instances in which a patient has been snatched from the jaws 
of death by the timely administration of a diffusible stimulus, such as a warm 
aromatic draught, with carbonate of ammonia or ether, together with such a 
change of posture and other circumstances as might most favour the explosion of 
the matter that was suffocating him. A great deal may often be done in less ur- 
gent cases by attention to the posture of the patient. 

This is p.irticularly the case with children, and with aged patients who have nearly as 
much difficulty in expectorating as children. They should never be suffered to lie for many 
hours in the same position, and children should not even be permitted to sleep many hours at 
a time if the secretions of the lungs are retained. G. 

In most instances the act of expectoration is easiest in that posture in which 
the respiration is most free, which is commonly the semi-erect posture: but some 
patients expectorate more freely when lying on one side; and we remember a phthi- 
sical patient who really appeared to be several times saved from suffocation by alter- 
nating his posture from lying down to sitting up in a particular manner, suggested 
by a knowledge of the condition of the lungs in that case. When this expedient 
was neglected, the patient was so shaken with frightful fits of fruitless cough, 
and so oppressed with the accumulating matter, which they could not expel, that 
speedy suffocation seemed inevitable. In some cases, the act of expectoration 
may be favoured by another kind of action, in which the expiratory muscles are 
concerned, that of vomiting; and we shall find hereafter, that some emetics may 
exert an influence of an important nature on the bronchial tubes, besides this 
mechanical one. 

The character of the expectoration frequently furnishes us with very instructive 
signs. It is the product of diseased action, and in its physical or chemical qua- 
lities it may inform us somewhat of the nature of that action, of the condition, 
and sometimes of the position of the parts from which it comes. As, however, 
we have seen that the effort of expectoration is sometimes unsuccessful, there 
may be no expectoration to judge of; and besides this instance, most children and 
some adults cannot spit out what they expectorate, but swallow it. 

The basis of expectoration generally is the secretion of the mucous membrane 
of the air-tubes. This is naturally a transparent, colourless, slightly glutinous 
liquid, like thin mucilage. The chief animal matter which it contains is that 
called mucus, which seems to be a sort of imperfectly coagulated albumen, and 
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the varieties of sputa presented by disease commonly depend on an unnatural 
condition or quantity of this animal matter. There is also saline matter, which 
may vary in quantity, and so may the proportion of water. From the recent ex- 
periments of Dr. Golding Bird, as well as those of Dr. Babington and Mr. Brett, 
it would seem that the condition of animal matter in the expectoration depends 
in great measure on the proportion of saline matter with which it is combined, 
this being in abundance in transparent and viscid expectoration, and defective in 
the opaque kind, with litde viscidity, and least of all in that which is absolutely 
purulent. Dr. Babington found, that on mixing pus with a solution of common 
salt, after a time it became converted into a nearly transparent viscid mass like 
mucus; and Dr. G. Bird rendered the physical and chemical resemblance perfect 
by adding a little soda, and then passing a current of carbonic acid gas through 
it. (Gw?/'s Hospital Reports, No. vi.) Mr. Brett, in a valuable communication 
to the medical section of the British Association in 1837, states that he found the 
saUne matter of transparent viscid mucous expectoration to amount to from 20 to 
33 per cent, of its solid matter, whilst that of the opaque viscid mucus of chronic 
bronchitis was from 16 to 23, and the puriform expectoration of the last stage of 
phthisis was only from 9 to 10 per cent. These researches confirm the opinion 
we have long held, that the difference between mucus and albumen seems to con- 
sist in their physical condition, rather than in their chemical constitution. Mucus 
is a transparent glutinous matter, not coagulable by heat, as liquid albumen is, 
and not solid and opaque like coagulated albumen; but on ultimate analysis it is 
not found to differ from this principle. When, therefore, we see expectorated 
matter opaque and solid, or liquid and coagulable by heat, it loses the only dis- 
tinguishing characters of mucus, and is strictly albuminous. For this reason, we 
submit the following general classification of expectorated matter:— 

1. Mucus, more or less transparent and viscid. 2. Albuminous, opaque 
without viscidity. 3. Watery, thin and transparent. 4. Compound, composed 
pf combinations of the preceding kinds. 

1. Mucous expectoration is that most like the natural secretion, being trans- 
parent, and more or less viscid. It is the general result of simple acute inflam- 
mation of the mucous lining of the air-tubes, in which case it is increased in 
quantity, and particularly in viscidity; in fact, the glutinous character of the sputa, 
and the tenacity with which they stick together and to the containing vessel, or 
fall out in a ropy mass, was described by Andral, and we think correctly, to be 
a mark and, in some degree, a measure of acute bronchitis. From the researches 
just alluded to, it would appear that the viscidity of these sputa depends on their 
quantity of mucus, which is albumen combined with saline matter, to which is 
sometimes added free uncoagulated albumen. In the most intense forms of in- 
flammation, and where the disease occupies the finer tubes, to the glutinous cha- 
racter of the mucus is added a frothiness, arising from the mixture of those air- 
bubbles in the tubes, which in their breaking cause the mucous and sub-mucous 
rhonchi. But the most intense bronchitis is that accompanying inflammation of 
the parenchyma: here we have the most viscid form of spumm, through which 
air driven produces the crepitant rhonchus; and the blood in the distended ves- 
sels of the engorged parenchyma communicating a little colouring matter to it, 
gives it that reddish or rusty tinge which is so characteristic of the sputa of peri- 
pneumonia. The transparent or semi-transparent condition of these viscid sputa 
distinguishes them from the albuminous kind, into which, however, they pass 
in the advanced stages of all the more inflammatory affections of the bronchial 
membrane. The mucous expectoration has commonly a saltish taste, and with 
its saline matter is probably connected its irritating quality, so marked in the 
early stage of bronchitis. 

2. The varieties of albuminous expectoration are pretty numerous, for under 
this head are comprehended the opaque kinds of sputa which have no remarkable 
viscidity, such as the purulent expectoration of chronic bronchitis, the fibrinous 
or polypous sputa of plastic bronchitis, and the more compound combinations of 
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these with caseous and other matters, which are voided in the advanced stages of 
pulmonary phthisis. This class of sputa denotes an error of secretion, farther 
than the mucus from the natural standard, there being a defective proportion of 
saline matter, as well as an excess of albuminous; but their production generally 
announces a decline of inflammation from its most acute form. Probably, the 
very throwing oflf of so considerable a mass of animal matter, is the means of re- 
lieving to a certain extent the inflamed vessels; for we frequently find the puru- 
lent or polypous expectoration in intense bronchitis attended by a remarkable 
diminution in the signs of local and general excitement. This remark has been 
made also by Dr. Stokes. But such an expectoration ceases to be a favourable 
sign when it continues, either with undiminished irritation, or with proofs of 
general weakness; for then a change is implied, either in the structure, or in the 
habitual action of the membrane, which, secreting pus instead of mucus, goes 
beyond the mere removal of a temporary congestion, and proves itself a cause of 
irritation and exhaustion. 

Much has been written about the modes of distinguishing pus from mucus in 
the expectoration. On these formerly the diagnosis of pulmonary phthisis was 
supposed to depend. These tests are not now much attended to, not only because 
it is well known that pus may be produced without any \ilceration or consumption 
of the lung, but also because these distinctions cannot be complete between mat- 
ters that pass by insensible gradations into each other. The chemical composition 
of pus resembles that of the colouring globules of the blood, and differs from mucus 
in containing a notable quantity of iron. 

3. Watery expectoration is that kind in which a liquid of only slightly glutinous 
quality is coughed up in greater or less abundance. This appears to contain very 
little animal matter, and to be rather a diluted muciis than to have in it any thing 
peculiar. It is often covered with a froth, particularly when it is coughed up with 
much effort. This secretion is to be regarded as the result of irritation, with a 
relaxed state of the vessels, rather than of inflammation ; but it may occur as a con- 
sequence of this lesion, as well as of congestion or obstruction to the circulation of 
the blood in the lungs. It is the expectoration of what is called humid asthma and 
pituitous catarrh. Some persons of a relaxed habit have it during a common cold, 
or any form of bronchial inflammation. It sometimes tastes more salt than usual, 
and in this case it commonly causes a more incessant teasing cough. 

4. Under the head compound expectoration, are classed various combinations 
of the preceding kinds, which we meet with in almost every form of pectoral dis- 
ease. They are either products of different parts, in distinct pathological condi- 
tions, although coughed up at the same time ; or they may in some cases proceed 
fi"om the same part in an intermediate pathological state, and capable of secreting 
differents kinds of matter. An example of the latter is the opaque or muco-puru- 
lent expectoration of the latter stages of bronchitis, in which the opacity and colour 
of albuminous matter is apparent, whilst it is held together by a mucus of some 
tenacity. In the concocted sputa of dechning acute bronchitis, the mucus predomi- 
nates; whilst the loose albuminous matter is more abundant where the inflamma- 
tion tends to pass into a chronic state. The sputa of chronic bronchitis, and in 
fact of most chronic diseases of the lungs and air-tubes, are almost always more 
or less mixed; for it generally happens that the different parts of the membranes 
and tissues are variously affected : and when, as in the advancing stages of phthisis, 
there is structural lesion or destruction of parts, there is the greater reason for a 
more heterogeneous kind of expectoration. In these cases, however, the albumi- 
nous kinds mostly predominate, in the form of muco-purulent, purulent, caseous, or 
tuberculous matter, and coagulable or fibrinous lymph, occasionally tinged or mixed 
with the colouring matter of the blood: these constitute the bulk of the expectora- 
tion of the consumptive. In catarrhal diseases of a chronic kind, we commonly 
see very opposite forms of sputa expectorated together. Thus in a spitting-dish 
full of thin, frothy watery expectoration, we often find portions of tough and almost 
solid semi-transparent mucus, as if some parts of the tubes were throwing off the 
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water, and others the animal matter, in a separate form. When the subject of 
catarrh is treated of, we shall find that these opposite products do not imply an 
equally opposite pathological condition. After hemoptysis, it is very common to 
see fibrinous concretions, together with purulent and mucous matter, all more or 
less tinged with blood. In other affections it is not uncommon to see the sputa 
streaked with blood; and this sign is of less importance when the cough is violent, 
because it may then merely proceed from a slight abrasion caused by the force of 
this mechanical action. When, however, there is often blood present, without 
much force of cough, and especially if there be pus with it, we may suspect the 
presence of ulceration in some part of the air-passages. The colouring matter of 
the blood in an altered state, may also be combined with other forms of sputa. 
Thus, in scorbutic persons affected with humid catarrh or bronchitis, the expectora- 
tion is a thin, reddish-brown liquid, like prune juice or diluted treacle; and in the 
last stages of pulmonary disease, the colouring matter, from the final pulmonary 
congestion which precedes death, is seen in the dirty reddish-brown or greenish 
tinge of the purilaginous sputa. 

It is evident then, that the matter of expectoration will often inform us of the 
pathological condition of the lungs and their tubes ; and its quantity or quality may 
sometimes suggest proper remedies. In some cases we may learn other things 
from it. Thus, when in consumption, tubercular matter with portions of pulmo- 
nary tissue is expectorated, the conclusion is obvious. We also sometimes see the 
expectoration present physical signs of the state of the interior by its containing 
albuminous or compound matter, moulded into the shape of the tubes or cavities 
from which it comes. The large rounded flocculent muco-purulent sputa of ad- 
vanced phthisis are often such as could only accumulate in a cavity; and that the 
tubular or vermicular albuminous matter which is coughed up in the plastic kind of 
bronchitis, sufficiently explains whence it comes, by its being an exact mould or 
cast of the bronchial tubes, sometimes in an aborescent form, from several of their 
divisions. 

We must not omit to notice a test, which is erroneously used to determine the 
nature and source of sputa, whether they float or sink in water. The floating 
of a sputum merely depends on the number of air-bubbles, retained in it, and 
although pus alone, or tuberculous matter alone, will not retain these bubbles, yet 
a small addition of tenacious mucus will enable them to do so. Again, althoug-h 
the sputa formed in ulcerous cavities are less likely to contain air and to float 
than those formed in the tubes, yet we not unfrequently find the concocted ex- 
pectoration of acute bronchitis, which is formed exclusively in the large tubes, 
sink in water; whilst the mixed product of a vomica and the adjoining tubes, which 
has been churned together with air, floats. This hydrostatic test of expectora- 
tion is then a very inconclusive one; but it may be useful in sometimes causing 
a rough separation of the albuminous matters from those of a more viscid mucus 
kind. 

Other details regarding the matter of expectoration might be given; but enough 
has been said to illustrate how it may prove useful in'' diagnosis and practice. 
From this it will appear how much more valuable its indications may become when 
conjoined with the physical signs, by which we may often detect the position, 
and measure the amount of the local disease, of which the matter expectorated 
is the product. We shall find many exemplifications of this position hereafter. 

Pain. The only other morbid phenomenon, connected specially Avith the 
modified vital properties of the organs of respiration, is pain. We know that 
pain may arise either from an excessive impression on the nerves of sensation, 
or from an excessive sensibility of these nerves, to which common circumstances 
of position, motion, &c., then become painful. The latter is the more common 
cause of pain in internal diseases; but it is not unusual to find them combined, 
as when a tumour, or effiised matter, presses on or stretches parts morbidly sen- 
sible. The most common causes of pain are inflammation, and those kinds of 
vascular excitement that are allied to it: this vascular excitement is generally 
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attended, in the first instance at least, with exaltation of the nervous function. 
But the nervous function may be primarily excited; and although the increased 
sensibility thus produced seldom lasts long without more or less stirring up the 
function of the vessels also, yet we may for a time have pains purely nervous, 
such as pleurodyne and pectoral neuralgia. Farther, as inflammation is not the 
only cause of pain, so the pain present in inflammation is by no means an index 
of the extent of the inflammation, nor even of its situation. Most extensive in- 
flammations have been known to occur, not only in the parenchyma of the lungs, 
but in the bronchial membrane and pleura also, without producing any pain; and 
it frequently happens in phthisis, that the pains chiefly complained of are low 
down in the sides, when the disease is almost entirely in the upper lobes of the 
lungs. So likewise in bronchitis and pneumonia, the pain is often confined to 
the sternal, lateral, or scapular regions, whilst the disease occupies other parts. 

There are, nevertheless, some general characters with regard to pain, which 
may render it useful as a symptom of disease of the chest. It is commonly re- 
marked, that the pain of parenchymatous and bronchial inflammations is dull and 
diflTused, whilst that of inflammation involving the serous and fibrous membranes 
of the pleura and pericardium is of a sharp lancinating character. This is gene- 
rally but not constantly true; and we may find it explained by the circumstance, 
that the par vagum, which supplies the bronchi and lungs, is by no means so 
sensitive a nerve as the spinal intercostals, which are distributed on the pleura 
and pericardium. For this reason, too, there is more apt to be acute pain when 
the costal pleura or the coverings of the great vessels are inflamed, than when 
the pulmonary pleura is the chief seat of disease. A farther distinction in the 
variations of these divers kinds of pain will confirm the opinion, that they belong 
to different orders of sensibility. The dull, heavy, or aching pain of bronchitis, 
or pneumonia, is generally pretty constant, although it is increased by full inspi- 
ration, exertion, or the breathing of cold air; yet even then it gives the feeling 
of soreness under the sternum, rather than of severe pain. It often resembles the 
pain of dyspepsia, which is probably seated in a branch of the same nerve, and 
is also usually referred to the sternum. The degrees of pleuritic pain, on the 
other hand, are sudden, extreme, and intolerable. If it be not felt in ordinary 
breathing, a long breath, or a cough, just sufficient to bring the membranes to a 
requisite degree of tension, causes that sharp stitch of the side — that sudden 
catch of the breath, that has been considered so characteristic of pleurisy. When 
it is constant, the patient is obliged to hold his side to diminish its severity, by 
restraining the motions of the chest; and thus placed in opposition to the sensa- 
tion which prompts the act of respiration, this sharp pain may cause such a 
voluntary restraint of these acts, as to bring the patient to the verge of asphyxia. 
It is under these circumstances that the breathing becomes partial, as formerly 
described, and patients whom pain constrains to breathe only with the diaphragm 
or with one side, will perform this supplementary respiration so well, that they 
are completely free from pain, although the inflammation is as acute and the 
membranes as tender as ever. Sometimes we may detect the latent tenderness 
by pressing between the ribs of the affected side; but Ave are more likely to suc- 
ceed if we restrain the supplementary respiration by pressing on the abdomen or 
on the healthy side, and then desire the patient to cough, or to take a sudden 
long breath. If there be any exalted sensibility or tenderness, it is pretty sure 
to be discovered by this means; and we have several times met with patients 
who denied having any uneasiness or tenderness, yet they winced at the pain 
developed in this way. 

As a general rule (not however without some exceptions,) we may consider a 
fixed permanent pain, or a permanent tenderness, which depends on the same 
pathological cause, an indication of inflammation, or congestion, or some analo- 
gous condition of the vessels; and when present it deserves attention, not only 
as an object of treatment on its own account, but also as an index, which together 
with the pulse, cough, fever, and other general symptoms, shows the increase 
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and diminution of the complaint, and the effects of remedies, even before these 
become manifest from the physical signs. Still, if we trust to it alone, it will 
negatively deceive us in those numerous cases of extensive disease in which it is 
absent, or scarcely complained of; and it will positively deceive us in those cases 
in which modified nervous sensibility — a mere neurosis — is the only or the chief 
disorder. 

We come now to examine shortly the nature and value of the symptoms which 
diseases of the organs of respiration develope in other functions. 

Physiology indicates the close relations which subsist between the organs of 
respiration and those of circulation; and prepares us to expect that the disease in 
the former should disturb the latter, and develope symptoms in the function of 
circulation. Accordingly we find such symptoms in the state of the arterial 
pulse, and in that of the superficial capillary and venous parts of the ciiculation. 

The pulse. The pulse has for ages been relied on as a guide in the diagnosis 
and treatment of all diseases; but those who have had much experience, know 
how fallacious it sometimes proves; and those who have had little experience 
must acknowledge that it is very difficult to distinguish the varieties of the pulse 
from one another. Some of the fallacies and difficulties connected with the pulse 
as a sign, appear to arise from our studying it too empirically, — from our not 
rationally considering those elements on which its varieties depend, and a know- 
ledge of which would enable us to understand and to foresee the circumstances 
which are capable of producing these varieties. To guide the student to this 
knowledge, we will give a brief analysis of the nature and varieties of the pulse of 
arteries. 

The arterial pulse is caused by the jets of blood thrown at certain inter\'als of 
time into the arteries by the contractions of the ventricles of the heart. The mo- 
tion originates exclusively in these contractions, although it may be modified by 
the blood which is moved, and by the tubes which convey it. Now here are 
three elements: — 1. The heart; 2. The blood; and, 3. The arteries; — and va- 
riations in the condition or action of each of these cause varieties in the arterial 
pulse. Let us consider a few of these variations. 

1. Without noticing the modifications in the action of the heart resulting from 
disease of that organ — a subject to be considered hereafter — it is plain enough, 
that if the other elements be equal, the strength and frequency or rhythm of the 
contractions of the left ventricle of the heart, will determine the strength and fre- 
quency of the arterial pulse. But the contractions may have another quality — 
that of abruptness: being rather brisk and short than strong and complete, they 
communicate to the pulse that character which is called sharp. Now what pro- 
perty in the heart gives it this abruptness of contraction? what but an extreme 
irritability? There is sometimes this irritability in inflammations and fevers; 
but we find it also in conditions of mere nervous irritation, of which it is more 
distinctive. And it is when these coexist with inflammation or fever, that the 
pulse presents a sharpness, in addition to other qualities more peculiar to inflam- 
mation. In sthenic irritation, or those connected with fulness and tone of the 
vascular system, which may tend either to acute inflammation or to active haemor- 
rhage or other discharge, the heart's contractions are strong as well as sharp; and 
so is the pulse. In these cases, although the original irritation were local, it has 
now reached the centre of the circulation, and thence, distributed through the 
whole system, becomes general. But let us see how the other elements modify 
the pulse. 

2. There can be no doubt that the blood in the heart and vessels determines 
by its quantity the character of the arterial pulse: very possibly it does so by its 
quality likewise; but this is not so easy to prove. The fulness and strength of 
the pulse in the arteries depend materially on the quantity of blood in them; and 
when the pulse is frequent as well as full, there is the greater proof of plethora, 
inasmuch as it shows that there is a considerable jet thrown into the arteries at 
each contraction, notwithstanding that the contractions are so frequently repeated. 
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But there may be a full system of blood-vessels without a large or strong pulse, — 
as when the heart is acting feebly or faintly; and where its irritability is lowered, 
such a mode of action may be actually caused by the congestion or distention 
which for a time oppresses the function until it is roused into reaction. Under 
these circumstances, blood-letting will often increase the fulness and strength of 
the pulse. The opposite condition — a defective quantity of blood— will modify 
the pulse differently according to the state of the other elements, the action of the 
heart, and the arterial nerves. When the irritability of the heart is reduced, to- 
gether with the quantity of blood, the pulse will become softer, weaker, and less 
frequent. But it frequently happens, especially is nervous temperaments, or 
where the depletion has been carried to excess, that the diminution of the blood is 
accompanied with an augmented irritability of the heart, and the pulse becomes 
not only quicker, but sharper than usual; and the effect of the abrupt jets into 
a small bulk of blood contained in imperfectly distended tubes, is to give to the 
pulse that jerking or bounding character, as if a mere ball of liquid were suddenly 
shot through the empty tube, which is so remarkable in the irritation of inanition 
and chlorosis. 

3. But we cannot fully understand the variations of the pulse without attending 
to the properties of the tubes in which it is felt. If the arteries were tubes of an un- 
yielding or an unvariable character, then the pulse in them would more uniformly 
represent that of the heart, which would be transmitted through them unmodified. 
But we know that they are not so : they possess properties of elasticity and toni- 
city, which vary according to circumstances, and which modify the pulses firom the 
heart, by changing the size of the tubes, and the 5aelding or the resisting nature 
of their walls. It is plain that the impulse of a jet of blood must be differently 
transmitted by vessels when they are large and yielding, and when they are con- 
tracted and tense : in the first case the pulse would be soft and full, in the latter 
hard and small. We know but imperfectly what are tJhe circumstances which 
affect the tonicity and elasticity of the arterial coats, and thereby the pulse; farther 
experiments are wanted to elucidate them, but the following are pretty well-ascer- 
tained, and they should not be forgotten in estimating the signs of the pulse. Cold 
causes the arteries to contract, and therefore renders the pulse smaller. We know 
how a cold lotion will often diminish the fulness and throbbing of the arteries of an 
inflamed part; and we have seen the same effect of cold more strikingly produced 
in the large arteries. In the experiments on the sounds of the heart carried on in 
February 1835, we repeatedly observed, that when the aorta of an ass, recently 
killed, was plunged into cold water, it contracted, so as not to permit the introduc- 
tion even of the little finger, and its coats acquired an increased thickness and 
rigidity : the pulmonary artery did not contract nearly so much. The circum- 
stance of temperature must therefore be taken into account in judging of the pulse; 
for cold may render the pulse of an artery small and hard, or, if severe, small 
and weak, when the action of the heart and the condition of the system would 
give it the reverse qualities. Heat, on the other hand, v/ithln certain limits tends 
to diminish the tonic contraction of the arteries ; so that under its influence they 
receive more strongly and fully the pulse from the heart We know how warmth 
restored to a limb makes it throb with these expanded pulses. 

But there is another circumstance that may modify these actions of heat and 
cold on the pulse, besides proving by itself a cause of modification — the condition 
of the capillary circulation. When this is not free, the artery will be more dis- 
tended, and therefore the pulse harder and stronger than usual ; and thus in fevers, 
where the surface is pale and constricted in the cold stage, and dry and unrelaxed 
in the hot stage, the pulse often preserves through these changes of temperature a 
hardness and strength which would be much more varied were the capillary ves- 
sels free and exhaling their usual excretion, and which is actually diminished under 
the influence of a warm bath or temporary moisture of the skin, although the fever 
still continue. Again, whatever view we take of the nature of inflammation, we 
caimot, in the present state of pathological knowledge, doubt that the circulation 
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through the inflamed vessels is to a certain degree obstructed; whilst, either as a 
consequence of this, or from some co-operating influence, the vessels leading to the 
part become dilated, and being thus more open than others to the pulse-wave from 
the heart, which their distended coats cannot temper as usual, they become the 
seat of that throbbing hard pulse, that has been mistaken for increased action of 
the vessels themselves. And there are many other variations in the pulse expli- 
cable on these principles, but this is not the place to consider them farther in 

There is, however, one more cause of variety connected with the arteries, so 
frequently occurring, that it must not be overlooked, viz., the difference in the 
arteries of different individuals. Without any adequate difference in the action of 
the heart, in the quantity of blood, or in the temperature, we find a very remarka- 
ble variety in the character of the pulse in different healthy individuals ; and the 
same difference extends to the modifications of disease. Some have always a sofl; 
large pulse ; in others it is small and feeble ; in others smaU and hard : others, 
again, have habitually a hard strong pulse, which scarcely becomes soft under any 
circumstances. The first depends on the arteries being large, Nvith thin elastic 
coats. The small feeble pulse may result from their small size and thin coats : this 
is common in females, and may coexist with inordinate action of the heart. The 
hard wiry pulse is connected with small arteries with rigid coats ; and the same 
rigidity or deficiency of elasticity in the coats of arteries of larger size gives that 
unvarying hardness and strength to the pulse which we so oft;en meet with in old 
people, and which renders it so imcertain a sign in these cases. We may often, 
in the radial artery, feel the permanent thickening and hardness of its coats, which 
thus, like a tube of glass or metal, rigidly transmit the heart's pulses, without tem- 
pering them by any yielding or spring. With these peculiarities of pulse there are 
often connected characters of constitution or temperament, and proclivities to dis- 
ease or health, which are of gi'eat importance in guiding us in practice. 

Besides the general causes which modify the pulse, which we have now briefly 
considered, there are some specially connected with diseases of the pectoral organs. 
Those arising from diseases of the apparatus of the circulation will be treated of 
in the article devoted to that subject. But severe affections of the respiratory 
organs also sometimes signally modify the pulse, and that in a manner which may 
tend to confuse its indications. We know how closely the heart is linked with 
the lungs; by the circulation even more closely than by mere positions; for the 
lungs may be said to lie between the two compartments of the heart, and any 
considerable obstruction in the lungs will derange the usual relations of these 
compartments. There is then a distention or over-stimulation of the right side 
of the heart; while the left, receiving a diminished quantity of blood from the lungs, 
and that not thoroughly aerated, is less excited than usual, and may give to the 
arterial pulse a character of weakness and smallness that by no means represents 
the condition of the whole vascular system, and which often is remarkably con- 
trasted by the action of the right side of the heart, as felt or heard under the 
sternum. These varieties are produced by any of those affections of the chest 
which infringe far on the respiratory function. These are more commonly those 
of the bronchial and parenchymatous kind, which have accordingly been described 
to be accompanied by a softer and weaker pulse than those affecting the serous 
membranes. But a pleurisy may occur also with a small weak pulse, when the 
effusion or pain is such as' to interfere largely with the function of the lungs. 
Neither is it to be supposed that the pulse in severe pneumonia or bronchitis is 
always weak, even when these affections infringe considerably on the function of 
the lungs. Even under asphyxiating influences the left ventricle may sometimes 
become excited, together with the right, and give a sharpness to the pulse, which, 
combined with the arterial tension of fever, may be readily mistaken for hardness 
and strength. But this character is seldom permanent; and we generally find in 
all diseases, when the function of respiration is much impaired, that the pulse 
«oon loses its body and strength. These considerations suggest the expediency 
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of examining the state of the circulation not only by the arterial pulse, but also by 
the pulsations of the heart itself, and by the condition of the veins and capillaries. 

Under the circumstances just mentioned, when the indications of the arterial 
pulse are most variable and deceptive, we may often find useful signs in the con- 
dition of the venous and capillary part of the circulation. The distention of the 
more superficial venous trunks, especially the jugulars, in which a double pulsa- 
tion often shows also the retropulsive action of an over-distended right ventricle, — 
the fulness of the capillaries of the lips, tongue, throat, cheeks, eyelids, nails, 
and other parts at first having a florid and flushed appearance, but afterwards, as 
the respiration becomes more injured, assuming a purple or livid hue, — are signs 
of great practical importance, and of a constancy more approaching to that of the 
physical signs. They do not, however, present themselves in the early and more 
tractable stages of disease; and they are always less distinct in pallid persons with 
small superficial vessels. 

Intimately connected with the state of the circulation is the symptom of general 
fever, or increased heat, which attends many diseases of the chest. It depends 
on increased force and rapidity of the circulation, with diminished perspiration. 
When the perspiration is restored, the heat always falls. This exhalation of fluid 
not only lowers the temperature by its physical agency of evaporation, but being 
in itself a sign of a relaxing of the superficial vessels, it implies an abatement of 
the vital irritation. In the more transient forms of fever, such as the intermit- 
tent and hectic, the profuse perspiration sometimes reduces the animal heat to be- 
low the natural standard, just as the circulation is proportionately enfeebled; and 
the same chilling influence is illustrated by the cold sweats which succeed to tem- 
porary and irregular excitement. There are degrees of vascular irritation in which 
the increased heat of skin is partial, and determined by the structure of particular 
parts. Thus in the asthenic excitement of hectic fever, the heat is most felt in 
the palms of the hands and soles of the feet, because the circulation is not strong 
enough to drive the perspiratory excretion through the thick cuticle of those parts, 
which become consequently dry and hot. The same thickness of cuticle, on the 
other hand, when once imbued with perspiration, often keeps these parts soft and 
moist, when there is no sensible perspiration, on other parts. Not unfrequently 
the unequal state of the circulation is exhibited in febrile and inflammatory disor- 
ders by the heat of the abdomen, back, chest, or head, whilst the extremities are 
cooler than usual; and occasionally the same locally increased action is manifested 
by partial sweats, which prevent the increase of heat, a:nd tend to reduce the ex- 
citement. We have known a patient with pleurisy perspire profusely only from 
the affected side, for several days; and nothing is more common, in slight abdo- 
minal inflammations, than to find the pungent heat of the belly relieved by a per- 
spiration equally confined to that part. But we practice on the same principle, in 
applying to irritated or inflamed parts poultices, fomentations, and partial baths, 
which tend to bring the skin and superficial vessels to the same relaxed and 
expanded state which they have in a perspiring part. 

Heat of skin, therefore, is an uncertain symptom; for it depends on a condition 
of the superficial circulation that is by no means constantly associated with disease 
of the internal organs. When present, it may as much result from a general cause — 
an idiopathic fever-^as from a local inflammation; and cases are not uncommon in 
which severe, and even fatal, visceral inflammations are attended, through a great 
part of their course, by free perspiration; nay, the same may be said of some 
fevers which are called idiopathic. Still the heat and condition of the skin be- 
come valuable guides, when taken in conjunction with other signs, inasmuch as 
they indicate the constitutional disturbance, which is an important part of the dis- 
ease, and which is sometimes as much to be considered in the treatment as the 
local disease which has excited it. So, likewise, when the presence of a disease 
has been established by other signs, the condition of the skin may prove a mea- 
sure of its increase or diminution more delicate and sooner appreciable than can 
be found in the physical signs. Thus an increased heat of skin, coming on 
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during a bronchial or pulmonary inflammation, either indicates an increase of 
that inflammation or the addition of some abdominal or other irritation, which 
tends to aggravate the condition of the patient. So, too, perspiration breaking 
out in the hitherto dry and hot skin of a pleuritic patient, occasionally does 
prove critical, whether tliat word be applied to the excretion as a cause or as a 
sign of the amendmen-t. 

Where there is disorder of the circulation, especially of a febrile kind, we may 
well expect alteration of the secretions, which are so intimately connected with 
it; hence we find the urine is scanty and high-coloured, and the secretions of the 
liver and intestines variously deranged. As a natural consequence, too, there will 
be disorder of the digestive and nutritive function : the tongue will be furred, or 
florid : the appetite will fail ; the stomach will cease to digest ; thirst will torment ; 
the blood, no longer fed with chyle, will not duly nourish the textures, nor support 
the functions: the strength will fail; absorption continuing active, if time permit, 
emaciation will ensue ; and various complications of these disturbances may diffe- 
rently modify the character of diseases of the chest. The sensorial functions, too, 
may be deranged, either in consequence of the secondary visceral disturbances, or 
more rarely by a more direct influence of the imperfect respiration on the brain 
and nervous system. A knowledge of the causes of asphyxia suggests also how 
certain states of the nervous system may tend to develope disease of the lungs. 
Thus insensibility, or coma, causes imperfect respiration, and consequently con- 
gestion of the lungs; and, as we shall hereafter see, a long-continued congestion of 
the lungs only requires the addition of vascular reaction to convert it into inflam- 
mation. Persons rarely recover from an asphyxiated state, without suffering 
more or less from the injury which it leaves in the vessels of the lungs ; and not a 
few who have been recovered from suspended animation, have sunk under the 
pneumonia, or bronchitis, which supervened. 

We have thus rapidly glanced at some of the pathological relations erf" the organs 
of respiration to other functions, to give the reader an opportunity of considering 
rationally the nature and value of general symptoms. Dyspnoea, cough, pain, and 
signs of the circulation, with its concomitant, temperature, although often equivo- 
cal, yet when strongly marked sometimes assist us in diagnosis. It is just the 
reverse with the symptoms arising out of disorder of the other fimctions. The 
altered secretions of the kidneys, the liver, and the intestines, cannot inform us of 
the nature or presence of a disease of the chest ; and still less will gastric derange- 
ment or sensorial disturbance. Not only will they not direct, but they tend essentiedly 
to blind us to the presence of pectoral disease ; for they set up prominent symptoms 
of a new character, that may take the attention entirely from the real source of 
disease, and fix it on the brain, the liver, the stomach or intestines, the aflTections 
of which are only secondary, and often trivial. How often do we find peripneu- 
mony, or bronchitis, disguised by dehrium or stupor, or by vomiting, a loaded 
tongue or diarrhoea. How often pleurisy, masked by jaundiced skin, a tender 
right hypochondrinm, and clay-coloured faeces; or by lumbago, or nephralgia. 
How often tubercular consumption, obscured by sundry bilious, dyspeptic, or 
nervous symptoms. It will be happy for the practitioner (for his credit at least, 
if not always for the success of his practice) if he detect the enemy through its 
false colours, ere it triumph, and before the scalpel shall proclaim the delusion of 
his unwary mind. The physical signs will enable him to do this, and again we 
recommend them to the best attention of the student. On taking a rational review 
of the general symirtoms in comparison with the physical signs, we must come to 
the conclusion that as diagnostic means, the general symptoms fall far short of the 
physical signs. 

But it is not to be supposed that, because the general symptoms are often com- 
paratively of little aid in diagnosis, we are to neglect the study of them. They 
are almost always of great importance in prognosis and practice. The physical 
signs more surely show how the pectoral organs suflfer ; but having discovered 
this, to the general symptoms we nuist look -for liow the system suffers ; and as 
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the symptom often closely sympathizes with the injured organ, we may through 
them often watch the first turns ctf the disease before the change in the organ 
becomes physically appreciable. In the general symptoms we seek for those criti- 
cal phenomena, which, although sometimes deceptive, yet generally announce the 
tendency of the disease to one or other mode of termination. In them we study 
the vital forces and properties with which nature works, and the signs of what 
nature can do ; and in our methods of treatment these become the standards to 
which we direct, and by which we modify, our remedies. When we treat a patient 
with peripneumony or catarrh, we do not apply our remedies merely to the local 
lesions, inflamed vessels, or a discharging membrane ; we study the system at 
large, we examine other functions through the general symptoms, and we direct 
our treatment with due reference to indications from all these several sources. 
We see, then, that the mere stethoscopist is but ill-fitted to practice medicine. 
He may justly boast of his skill in diagnosis; his place of triumph will be the dis- 
secting-room, where he can show the lesions that he had detected ; but his prac- 
tice at the bed-side will be unsuccessfiil in proportion as local lesions vary in their 
general relations, and in the conditions of the constitution, or of other fiinctions 
that may accompany them. The judicious physician will not omit to study the 
condition of the vital properties, which are exhibited in the general symptoms, as 
well as the local physical changes which have been already produced ; and whilst 
he chiefly confides in the physical signs to indicate and measure the present local 
lesions, he carefully watches in the general symptoms the tendencies of those 
properties and functions which are capable of increasing or modifying these lesions, 
and are equally liable to be affected by them. The general symptoms being less 
intelligible and certain than the physical signs, need more experience to enable us 
to appreciate them ; but we have found that even these also may be rationally 
studied, and may derive a light from a knowledge of physiology and the physi- 
cal signs, which experience alone could never throw on them. 
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General observations. — Two forms of Laryngitis — the Acute and the Chronic. — Symptoms of 
the acute. — Anatomical characters. — Diagnosis. — Causes. — Prognosis. — Treatment. — Chro- 
nic Laryngitis — its symptoms. — Anatomical characters. — Diagnosis. — Causes. — Prognosis, 
— Treatment. 

Mucous or catarrhal inflammation not unfrequently affects the lar3mx, and is the 
cause of the hoarseness which often attends both mild and severe bronchitis. 
There are, however, other inflammatory affections of the larynx of a very serious 
and fatal tendency — those, namely, in which the inflammation affects the sub-mu- 
cous cellular membrane, and causes cedematous eflFusion into this tissue. The 
swelling which results, narrows the caliber of the larynx, particularly at the glottis, 
impedes the resph'ation, and often destroys life. To this form of inflammation the 
term Laryngitis is generally restricted. It may occur under the different forms 
common to other inflammations, varying according to its exciting causes, and to 
the state of the constitution. Dr. Cheyne has specified no fewer than nine varie- 
ties of Laryngeal inflammation, including the catarrhal form. For practical pur- 
poses, however, and for the sake of conciseness, we shall comprehend all the varie- 
ties under the ^cute (which may be sthenic.or asthenic) and the Chronic. 
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I. Acute Laryngitis, 

Symptoms. The sthenic form of acute laryngitis often begins with symptoms 
of tonsillitis, with difficulty of swallowing and fever, which is generally preceded 
by rigours. In this case the extension of the inflammation to the larynx, or its 
establishment in other cases, is announced by hoarseness, a frequent husky, and 
sometimes convulsive cough, followed by tenderness, pain and constriction in the 
larynx itself, with difficult, prolonged, and sonorous inspiration, the chest being 
free from signs of disease. On examination the fauces generally, but not always, 
are red and swollen, and sometimes, by pressing the tongue forwards and down- 
wards, the epiglottis may be seen erect, thickened, and of a bright or deep red 
colour. In this state the epiglottis no longer protects the glottis from the contact 
of matters passing into the phar)mx ; hence the act of swallowing not only is pain- 
ful, but often causes convulsive fits of coughing, and increased difficulty of breath- 
ing. At first the fever is decidedly inflammatory ; the face is flushed, the skm hot, 
and the pulse full and hard : but this state is soon changed under the depressing in- 
fluence of the obstructed state of the respiration. A frightful train of symptoms then 
ensues, induced by the rapidly increasing impediment to the supply of air. The 
countenance becomes anxious in the extreme, and pallid; the lips livid; the eyes 
staring and watery ; the nostrils raised ; the voice is reduced to a whisper ; the in- 
teguments in the fore part of the neck are sometimes cedematous ; the pulse be- 
comes quicker, feebler, and less uniform. To quote the expressive description of 
that experienced observer, Dr. Cheyne, " the patient is restless and apprehensive, 
often changing his position, in the vain hope of obtaining relief; walking, or rather 
staggering to and fro in great distress ; feeling that he is on the point of suffoca- 
tion, he cannot be ignorant of the danger to which he is exposed ; hence he is wil- 
ling to submit to any means of reliefj and is impatient of delay. In this stage, the 
sufferer seldom sleeps for many minutes at a time ; when he begins to dose, he 
starts up in a state of the utmost agitation, gasping for breath, every muscle being 
brought into action, which can assist respiration, now a convulsive struggle. He 
is quite enfeebled, becomes delirious, drowsy, and at last comatose, the circulation 
being more and more languid, and he dies on the fourth or fifth day of the disease, 
or even earlier." Death has been known to take place seven hom"s after the at- 
tack ; in some cases it has been delayed for two or three weeks. 

The asthenic form of laryngitis diff'ers from the sthenic in the absence of symp- 
toms of inflammatory fever, and sometimes of pain in the larynx and difiiculty of 
deglutition. In other respects the symptoms are similar; with the same hoarse- 
ness and cough at the commencement, difficult and stridulous respiration, rapidly 
amounting to a feeling of strangulation, as if the upper part of the windpipe were 
closed, often with fits of convulsive coughing and increased difficulty of breathing, 
apparently of a spasmodic kind; and after inducing symptoms of partial asphyxia 
in one of these paroxysms, the disease may prove fatal suddenly or more gradu- 
ally, by the patient after repeated attacks falling into a state of insensibility. 

In one of the asthenic forms of laryngitis, the inflammatory symptoms are by 
no means prominent; and the affection has long been termed cedema of the glottis, 
because an effusion of serum or pus into the cellular tissue of the lips of the glot- 
tis is the destructive lesion, and few other traces of disease are found after death. 
In other cases, particularly those arising from erysipelas, whether propag-ated 
from other parts or at first attacking the throat and larynx, and those of laryno-itis 
supervening on continued fever, small-pox, scarlatina and measles, the symptoms 
of local inflammation are more severe, pain and difficulty of swallowing are pre- 
sent, and after death, the epiglottis and other parts of the larynx are found in- 
flamed and swollen by the effusion of lymph or pus into their cellular texture. 
The course of all these forms of laryngitis may be as rapid as that of the sthenic 
kind, but it is seldom so uniformly progressive, particularly in the (Edematous va- 
riety, in which the attacks of difficult breathing are sudden and rather severe at 
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first, and may prove rapidly fatal; or they may subside for awhile after the ex- 
pectoration of a little glairy mucus, and recur again with increased severity; in 
the interval the breathing being pretty free, but the voice still hoarse, and the sen- 
sation of a tightness or lump in the throat remaining. In the cases in which the 
obstruction is chiefly oedematous, it generally occupies the cellular tissue of the 
glottis, and from thence to the ventricles, the epiglottis being comparatively free, 
and there being litde or no difficulty of deglutition; but in the erysipelatous cases, 
as in the sthenic form, the epiglottis is frequently thickened, the patient experi- 
ences difficulty and pain in swallowing, the attempt to swallow liquids sometimes 
causing a spasm so violent as to resemble that of hydrophobia. 

Causes. Acute laryngitis may follow exposure to cold and wet. It may ori- 
ginate in cynanche tonsillaris, and, according to Dr. Stokes, incynanche parotidoea, 
which he has found to be inflammation of the cellular membrane only, and not 
of the parotid gland itself. Acute inflammation of the larynx has been brought 
on by swallowing scalding or corrosive liquids by the convulsive action which 
these excite in the throat; they are in part thrown on, and even into the glottis. 
Children accustomed to drink from the mouth of a tea-kettle or tea-pot have often 
attempted to do this when these vessels contained scalding water; the result has 
been violent inflammation of both pharynx and larynx. Instances of this accident 
were first recorded by Dr. M. Hall. Mr. Porter observes, that when a person 
attempts to drink by mistake a corrosive liquid, a similar convulsive action takes 
place, closing the pharynx and throwing the offending matter violently backwards 
through the mouth and nostrils, under the epiglottis, and thus this accident be- 
comes a cause of acute inflammation of the larynx. Mr. Ryland has with good 
reason placed the inhalation of flame or of very hot air among the causes of acute 
inflammatory injuries of the larynx. Persons who die from severe bums, if it 
be only about the head and face, generally suffer from severe dyspnoea, and the 
mouth and larynx are found in a highly inflamed and congested state: these ef- 
fects he very rationally ascribes to the great heat of the air inhaled at the moment 
of the conflagration. The inhalation of very acrid vapours might possibly have 
the same eff'ect. As exciting causes of asthenic laryngitis, erysipelas, scarlatina, 
small-pox, and measles, have been already mentioned; and we may add, that in- 
flammation of the tongue from the excessive use of mercury, and diffusive cellu- 
lar inflammation from punctured wounds, have been known to extend to the cel- 
lular tissue of the larynx and cause death. M. Bayle and Dr. Tweedie have 
noticed that (Edematous laryngitis sometimes suddenly supervenes without any ob- 
vious cause during and after typhoid fevers. It occurs also not unfrequently in 
the course of chronic disease of the larynx, and is sometimes the cause of death 
in these cases. We have known it to come on and hazard life in a patient with 
aneurism of the arch of the aorta, before the tumour had well shown itself out- 
wardly: Mr. Lawrence has adverted to similar cases. 

Habitual intemperance, long courses of mercury, frequent and long-continued 
exertions of the voice, are supposed to predispose persons to attacks of laryngitis. 
Except in cases of scarlatina, measles, and small-pox, and of the accidents before 
alluded to, laryngitis never attacks children; and of those advanced in life. Dr. 
Cheyne states that it most frequently occurs in such as are liable to indigestion 
connected with a disordered state of the liver. In most instances, the subjects of 
it had previously been liable to sore throat. 

Anatomical characters. The effects of laryngitis are commonly found in the 
red injection and thickening of the lining membrane of the larynx, and an (ede- 
matous state of the cellular tissue underneath, particularly at the upper portions, 
from the epiglottis to the ventricles, the parts beneath being nearly or quite free 
from disease. In the more sthenic cases especially, the epiglottis is very red, 
thickened, and erect, instead of lying over the glottis. The folds forming this 
chink are generally also red, and much swollen. On cutting into them, serum, 
or if the disease have not terminated very rapidly, a sero-purulent liquid or pus, 
exudes. In a few instances, lymph has been found in the cellular textures, and 
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in two or three there have been small patches of lymph on the glottis and under 
surface of the epiglottis. Rarely these parts have been found ulcerated, even in 
acute cases. In the erysipelatous disease, and that arising from diffusive cellular 
inflammation, the matter effused in the sub-mucous tissue of the epiglottis, vocal 
ligaments, and ventricles, is a sloughy kind of lymph with serum, sometimes mixed 
with pus; and the longer the case has lasted, the more purulent the liquid is. 
This eflfusion is often found to extend to the cellular texture at the root of the 
tongue outside the larynx, and even among the muscles of the neck and throat. 
In the (Edematous variety the epiglottis is nearly free from disease; the mucous 
membrane is little injected, but the folds of the glottis are so distended, as nearly 
to close the orifice, and on cutting into them a clear or purulent serum flows out. 
It can scarcely be doubted, that in most cases this serous effusion is the result of 
a low form of inflammation; but it may be favoured by the existence of a dropsi- 
cal diathesis, or by the pressure of a tumour on the neighbouring venous trunks: 
to the latter cause we would chiefly ascribe the laryngeal symptoms which occa- 
sionally show themselves in cases of aneurisms of the great vessels or other tu- 
mours at the lower part of the neck. Dr. Stokes notices the occurrence of oede- 
ma of the glottis in a patient labouring under a cancerous tumour below the jaw. 

Diagnosis. The symptoms of acute laryngitis are generally sufiiciently cha- 
racteristic to separate it from other diseases affecting the breathing. The stridu- 
lous or hissing inspiration, heard most distinctly at the larynx, which is drawn 
down at each act, the seat of the sensation of pain or constriction at that part, 
often the visible condition of the epiglottis, and the absence of pectoral signs, 
suffice to distinguish it from diseases of the chest. Abscesses external to the 
larynx and compressing it, may cause difficulty of breathing and swallowing: 
sixteen years ago we saw a fatal case of this kind, which was mistaken for laryn- 
gitis, until the first incision of the throat after death gave issue to a quantity of 
pus which had formed among the numerous muscles of the tongue and larynx. 
A careful examination will generally distinguish these cases by the partial or 
general swelling at the upper part of the neck, often with tenderness, and an 
inability to open the jaw. Mr. Porter thinks that they differ from those of 
laryngitis in the breathing, although obstructed, being less sibilous, and more 
gradually oppressed, and in the diminished mobility of the larynx when pressed 
from side to side against the spine. We should conceive that the absence of the 
peculiar cough and hissing hoarseness of laryngitis might in some cases better 
assist the diagnosis. Spasmodic affections of the larynx may generally be dis- 
tinguished by the complete absence of fever and by the suddenness of the attack; 
but they may not be so easily distinguished from the OBdematous laryngitis super- 
vening on chronic diseases, which is in effect generally combined with spasm: 
still in this case there is usually a previous slight access of fever and increase of 
the chronic symptoms. Spasm of the glottis is a very rare affection in adults, 
and occurs only in hysterical or highly nervous subjects. 

Prognosis. Laryngitis has been considered by Dr. Cheyne and others to be 
the most fatal of all the inflammations. Of seventeen cases observed by Bayle 
during six years only one recovered. Of twenty-eight cases collected from vari- 
ous authors by Mr. Ryland, ten recovered, which he justly considers to be above 
the average. In most of the fatal cases, death took place between the first and 
fifth days. The prognosis must, therefore, in all cases be unfavourable; and the 
more so, as the disease has lasted longer and witli progressive increase of the 
difficulty of breathing. When the face loses its colour or becomes livid, and the 
faculties obtuse, from the circulation of black blood, the danger is extreme. On 
the other hand, decrease of the difficulty of breathing and of swallowing, a re- 
turning freedom of expectoration, with an improved expression and colour of the 
countenance, give rational hopes of recovery. 

Treatment. In no disease is an early and energetic use of remedial measures 
more essential to their success, than in acute sthenic laryngitis. There is a 
period during which free blood-letting and the administration of calomel and 
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antimony may arrest the inflammation before considerable effusion has taken 
place; but this period is very short, and has often elapsed before medical aid is 
resorted to; and when once the effusion has taken place, antiphlogistic measures 
become worse than useless, and unless artificial means of supplying air to the lungs 
be employed, the disease generally destroys life before there is time for ordinary 
curative measures, however energetic, to produce their effect. The chief indica- 
tions of treatment, therefore, are, — 1. To prevent effusion by reducing inflamma- 
tory action: — 2. Effusion having taken place, to prevent the obstruction which 
it causes to respiration from producing mortal injury to the functions: — 3. To 
promote the removal of the effused matter. 

1 . In endeavouring to fulfill ike first indication by free blood-letting, we cannot 
do better than by quoting the directions of Dr. Cheyne. He recommends free 
blood-letting but not to syncope, as advised by Dr. Baillie, for this may deprive 
the patient of strength suflScient to struggle against the next spasmodic paroxysm 
of dyspnoea. " We would bleed the patient freely during the first twenty-four 
hours: — we should be disposed to do more: as long as the complexion of the 
patient is good, we would have recourse to venesection, keeping a finger on the 
artery while the blood flows, and closing the orifice when the pulse is reduced; 
we would have leeches applied or blood removed from the nucha by cupping; 
and we should be disposed to bleed again or even a third time, so as to abstract 
forty or fifty ounces of blood, and at the same time let the patient have a powder 
containing two or three grains of calomel, three or four of Pulv. Jacobi Verus, 
and one-half or one-third of a gi-ain of opium should be taken every third or 
fourth hour till the gums become affected." We would not hesitate to give 
double this quantity of calomel. Dr. Cheyne justly objects to blistering on ac- 
count of its trifling advantages in comparison with the additional suffering which 
it occasions, and possible interference with the operation of bronchotomy. Per- 
haps the same objections would not apply to the speedy and energetic counter-^ 
irritation by the strong liquor ammoniae, which, if applied at the side of the 
neck in the manner directed by Dr. J. Johnson, may produce vesication 
in two or three minutes. Dr. Cheyne also deprecates the use of tartar-emetic, 
lest it should excite vomiting, which with the erect state of the epiglottis would 
throw matters on the unprotected glottis, and cause a frightful convulsive irritation. 
For a similar reason we would object to the direct application of leeches to the 
tonsils, a measure proposed by Dr. Cheyne. We can testify of its utility in 
tonsillitis, for which it was first recommended by Mr. Crampton; but the irrita- 
tion from the bites, and the blood proceeding from them, could scarcely be tole- 
rated with an exposed glottis. 

Active depletoiy measures employed early, may, for a time, relieve the symp- 
toms without removing the inflammation: they oft;en only delay the effusion, 
which with its resulting permanent increase of difficulty of breathing and appear- 
ance of lividity, instead of taking place in the first day, may not come on for 
. several days. Hence the importance of attempting, from the first appearance of 
the disease, to fulfil the third indication by the free use of mercury both by calo- 
mel internally and by external inunction ; for if the gums can be made sore, a 
secretion fi'om the throat is established which generally reduces the swelling of 
the glottis. We have more confidence in the power of mercury to cure laryngi- 
tis than in that of blood-letting ; and would consider the great utility of the latter 
to be in so far retarding the progress of the inflammation as to enable the mer- 
cury to act before a fatal obstruction is produced. Some few cases have yielded 
to bleeding alone, and its employment should never be neglected when the strength 
can bear it, and the conditions so well stated by Dr. Cheyne indicate it. But if 
the strength have already failed, or these conditions cease, and the undiminished 
dyspnoea and commencing lividity announce the approach of asphyxia, blood- 
letting becomes worse than useless, and the second mdication by the operation 
of bronchotomy must then be attempted without delay. Dr. Baillie considered it 
advisable to resort to bronchotomy if no considerable relief be obtained from 
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other measures in thirty hours. Dr. Cheyne more rationally takes as a criterion 
the condition of the patient rather than the period ; and says that if the symp- 
toms be such as to contra-indicate bleeding and yet asphyxia is imminent, thirty 
minutes' delay may be too' much : but if the complexion is good and asphyxia 
not threatened, the operation may be delayed thirty days. Surgical writers 
strongly urge the early performance of the operation. Louis observes, " as long 
as bronchotomy is considered an extreme measure (a denier resort) it will be al- 
ways performed too late ;" and Mr. Lawrence says that it should be done, " as 
soon as the symptoms enable us to determine the nature of the disease." It is 
because we are convinced that it should be resorted to early, that we have in- 
cluded it in the second indication. If free bleeding produce no relief, or be not 
borne, and serious difficulty of breathing have become established, we would not 
wait for the appearance of pallor or lividity as recommended by Dr. Cheyne, and 
still less for the lapse of a certain number of hours as proposed by Dr. Baillie, 
but we would urge the performance of bronchotomy without delay. To defer 
the operation on account of the difficulty or danger attending it, is most unreason- 
able ; for experience has proved that these are increased rather than diminished 
by delay, and the danger from the operation is at no period to be compared with 
the danger from the obstruction to the breathing that it is calculated to remove. 
Laryngitis destroys life, not by the extent or the vitality of the organ which it oc- 
cupies, but by closing as it were the door of the breathing apparatus : by open- 
ing another door we render the disease comparatively trivial ; and it may then be 
deliberately attacked by mercurial and other remedies, or if slighter, even be 
allowed to run its course, which commonly ends in muco-purulent secretion. 
When the operation has been delayed until asphyxia approaches, it will have less 
chance of success ; but should still be tried, for a very few instances are on re- 
cord where it succeeded at almost the last extremity. It is not within our pro- 
vince to give directions for the mode of performing the operation ; but we may 
state that we have seen reasons for making a free incision between the thyroid 
and cricoid cartilages, and' keeping them separated for the first half hour by the 
thin handle of a scalpel, and afterwards by a short tube half an inch in diameter, 
with a projecting rim to button into the opening, and a ligature passing round the 
neck to prevent its slipping in too far. Such a tube may be made in a few mi- 
nutes of a piece of hollow reed or elder stick, by winding a few turns of waxed twine 
around the end to be inserted, and passing the ends of the twine through the two 
holes bored across tlie outer extremities of the tube, whence they are passed and 
tied round the neck. The less of the tube that is introduced within the windpipe 
the better ; for the presence of a foreign body often excites terrible paroxysms of 
coughing. The act of expectoration is often impossible with the opening free ; it 
should therefore sometimes be closed after a long inspiration, that the patient may 
forcibly expel the accumulating matter by a full expiration through the glottis, 
which is sufficiently free to the exit of air : varying the posture will aid this act 

Until and after the mercurial action is established, it is often useful to apply 
leeches or a blister, or other counter-iiTitants, to the upper part of the chest; for* 
there is a tendency to bronchitis as the laryngeal inflammation subsides; and this 
extension of disease has, in not a few instances, caused death where bronchotomy 
had saved the patient from the laryngeal affection. The treatment of the after 
stage of laryngitis is much the same as for the same period of bronchitis. 

The great difference to be remarked in the treatment of acute asthenic laryn- 
gitis, whether of the (edematous or erysipelatous kind, is in the total absence of 
a phlogistic period in which general blood-letting may do good. Leeches freely 
applied to the sides of the larynx, and speedy blistering the sides and back of the 
neck by the strong liquor ammoniae or acetum lyttae, may sometimes diminish or 
retard the eff'usion until the system can be brought under the influence of mer- 
cury, which here, as well as in the sthenic form, is the only remedy to be relied 
on for dispersing the swelling. But if, as it more commonly happens, the pro- 
gress of the disease towards causing a fatal obstruction be more rapid than the 
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influence of the remedies, the obvious resource will be in the early performance 
of bronchotomy. These cases will bear even less delay than those of the sthenic 
disease; for besides that they are still less under the control of remedies, they 
occur in weakly subjects, which are sooner injured by an obstructed state of the 
respiration: and it has repeatedly happened that a late operation has relieved the 
breathing, but the patient has sunk from the injurious influence of imperfectly 
arterialized,blood, which had already circulated in the lungs, brain, and other 
organs. Hence, too, even if this influence be not immediately fatal, it may lead 
to secondary congestions of these organs, which in the form of asthenic bronchi- 
tis, pneumonia, or arachnitis, may ultimately endanger, and even destroy life. 

In case of the secondary laryngitis, supervening in erysipelas, scarlatina, 
measles, typhus, and other "febrile diseases, due regard must be paid to the origi- 
nal disease, which, according to circumstances, may require a stimulant or an 
opposite plan of treatment, 

II. Chronic Laryngitis. 

This form is of more frequent occurrence than the acute, and presents itself in 
a great variety of degrees. As acute laryngitis is a comparatively trivial disease 
as long as it is confined to the mucous membrane, and produces no swelling of 
the tissues beneath, so chronic inflammation may aflfect the internal surface of 
the larynx for many months, and produce litfle inconvenience except hoarseness, 
habitual husky cough, and perhaps some feeling of soreness at the top of the 
windpipe. This aff'ection not unfrequently succeeds to a neglected catarrh, espe- 
cially in those persons who are continually exposed to cold and wet, and are 
habitually intemperate; for example, hackney-coachmen and street porters. The 
purple faces of many such individuals give evidence of a congested condition of 
the capillaries, that in all probability extends to the lining membrane of the larynx; 
increasing its sensibility and injuring its nice adjustments in the production of the 
voice. This form of disease may exist long without inducing farther change, 
and tends rather to induce thickening of the membrane and vocal ligaments, than 
to end in ulceration. 

It is diflTerent with the serious disease whifth more commonly goes by the 
name of chronic laryngitis, or phthisis laryngea, which, like the acute disease, 
reaches to the sub-mucous cellular tissue, from whence it may extend to the other 
constituents of the larynx, and involve them in the intractable and destructive 
effects which inflammation induces in these less vital textures. The chief of 
these are, erosion and ulceration of the mucous and sub-mucous tissues; softening, 
thickening, cedema, induration, contraction, and dissecting abscesses of these 
textures, and of the ligaments and muscles attached to them; ossification, caries, 
and necrosis of the cartilages; warty and fibrinous excrescences; scirrhous and 
tuberculous formations in the diff"erent structures. These several lesions may be 
variously combined, and produce disease of very different degrees of severity, 
those being the worst forms in which the cartilages are diseased, or extensive 
ulceration of the other tissues already produced. These more destructive changes 
may follow simple inflammation; but they are more commonly either the result 
of a scrofulous diathesis, and often complicated with tuberculous disease of the 
lungs and other parts; or they are the product of a syphilitic taint, or much more 
rarely of scirrhous or other malignant disease. 

Symptoms. Chronic laryngitis is generally a very insidious disease, often 
beginning as a common catarrhal cough with hoarseness, and not attracting par- 
ticular attention until it has lasted for a long time, and seriously injured the gene- 
ral health as well as the tissues in which it is seated. The chief symptoms are 
hoarseness, a husky dry cough, with soreness or pain in the larynx, felt sometimes 
on pressure, or rubbing' it against the spine, sometimes only in the act of swallow- 
ing. Of these, the most constant sign is the change of the voice, which varies very 
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much in degree and kind. The dry, stridulous, or squeaking kind of hoarseness, 
if permanent, generally implies a worse form of disease than the deep, loose, or 
mucous hoarseness which may proceed more from relaxation : sudden loss of voice 
may occur with slight diseases affecting the thyro-artenoid ligaments, or a nervous 
affection of the muscles, and may not be permanent ; but where a voice gradually 
becomes more and more cracked until it is at last lost, there is probably a pro- 
gressive destruction of the vocal apparatus. In some cases the defect of the voice 
is perceptible only on speaking loud, or in any attempt to vary the tone; for the 
patients instinctively acquire the habit of speaking in that tone and degree in which 
the voice is best produced. Pain is so uncertain a symptom, that Trousseau and 
Belloc state than in more than half the cases of laryngeal phthisis which fell under 
their observation, there was no pain throughout the disease. There is, however, 
generally increased sensibility of the larynx, so that the inhalation of cold air, or 
any hurry of the circulation, very readily excites coughing. The cough, which in 
the early stages is commonly short, dry, and hacking, is described by MM. Trous- 
seau and Belloc to assume in some instances in the later stages a very peculiar 
loose continuous character, like eructation or belching, which they ascribe to an 
inability to close the glottis, its closure being the first act of an ordinary cough. 
As the disease advances, there is often abundant purulent and sanious fetid expec- 
toration, sometimes streaked with blood ; but not unfrequently the sputa are scanty 
and chiefly mucous. The occurrence of purulent expectoration is sometimes ac- 
companied by relief to the breathing, although the voice may suffer more, and 
there may be more pain or soreness in coughing ; this marks the formation of an 
ulcer, the discharge from which diminishes the constriction of the air-passage. In- 
stances have occurred of the expectoration of dead and ossified portions of the 
arytenoid and cricoid cartilages, and of calcareous concretions formed within the 
larynx ; and in more than one case, such solid fragments have fallen back into the 
trachea, and caused much irritation and consequent disease in one of the large 
bronchi. The respiration generally becomes affected sooner or later in chronic 
laryngitis ; the difficulty of breathing commonly coming on in the night, and on 
any exertion sometimes in very severe spasmodic paroxysms, leaving the patient 
only with a short breath in the interval. The attacks of dyspnoea afterwards in- 
crease, and prevent the patient from lying down ; and in the interval, the hissing 
sound of the laryngeal breathing indicates some degree of permanent impediment 
to the passage of the air. After the orthopnoea has once commenced, death gene- 
rally ensues in a fortnight or three weeks ; but at an earlier period the patient may 
be suddenly carried off by an attack of acute cedematous inflammation of the glot- 
tis. Of nine fatal cases of oedema of the glottis, examined by MM. Trousseau and 
Belloc, five occurred in the course of chronic laryngitis. Li many instances, 
chronic inflammation and ulceration of the larynx are accompanied by progi'essive 
emaciation, hectic fever, night-sweats, and other signs of phthisis, without marked 
dyspnoea; and the patient is ultimately worn down by cough and weakness, and 
is perfiaps carried off by diarrhoea or some other superadded disorder. In by 
far the greater number of these cases, tubercles are formed witWn the lungs, either 
before or after the laryngitis begins, and become the chief cause of the decline, 
although too gradual in their effect to affect the breathing in a marked degree. In 
a few instances recorded by Trousseau, BeUoc, Ryland, and others, tlie laryngeal 
lesion was uncomplicated with any pulmonary disease, the consumption having 
been purely laryngeal. In most of these cases the cartilages of the larynx were 
diseased. Chronic inflammation and ulceration of the laiynx and trachea are very 
common with tuberculous consumption of the lungs, and are the cause of the loss 
of voice, and smarting or pricking sensation in the larynx, so often occurring in 
the advanced stages of phthisis. Ulceration was found by Louis in upwards of a 
fourth of the cases of phthisis noted in his work. 

Causes. Chronic laryngitis may succeed to the acute disease ; but it much 
more commonly arises from the frequent recun-ence of catarrhal inflanmiation, 
particularly in those who are addicted to ardent spirits. Excessive exertions of 
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the voice, repressed eruptions, wounds or contusions of the throat, foreign bodies 
introduced into the larynx (among which may be mentioned the habitual inhala- 
tion of air loaded with dust,) and the extension of syphilitic disease from the throat, 
may be enumerated as occasional exciting causes. A scrofulous or tuberculous 
constitution particularly predisposes to laryngeal phthisis. The excessive use of 
mercury, habitual intemperance, and other debilitating influences, are also sup- 
posed to render persons more liable to chronic inflammation of the larynx. The 
disease appears to be most common at the middle period of life. According to Mr. 
Ryland, it aflfects women more frequently than men, but this is at variance with 
the experience of MM. Trousseau and Belloc. 

^^natomical chararfers. We have already enumerated the principal lesions 
which chronic laryngitis induces. They are very various, and have been minutely 
described by Porter, Lawrence, Stokes, Ryland, and Trousseau and Belloc, to 
whose work (particularly the last) we refer for details. The simplest effect of the 
chronic inflammation is, 1. Redness of the mucous membrane in patches; even 
when not ulcerated, it has often a rough granular appearance, from the irregular 
enlargement of the mucous follicles. 2. Thickening of the sub-mucous tissue: this 
is frequently observed in the epiglottis and the lips of the glottis, causing enlarge- 
ment and diminished mobility of these parts: the ventricles of the larynx are 
sometimes nearly obliterated from the same cause. 3. Contraction of the liga- 
ments, wasting, induration, and fibrous degeneration of the muscles which move 
the cartilages of the larynx: this is a common result of chronic inflammation on 
fibrous and muscular textures, and must in this case impair or destroy the me- 
chanism of the voice. Contraction, together with partial thickening aflfecting the 
epiglottis, renders it curved or corrugated, so as to defend the glottis very imper- 
fectly. 4. Ulceration of the mucous and sub-mucous textures: this is a common 
result of chronic inflammation, and presents itself in great variety as to form and 
seat, of which the following are the most remarkable: the ulcers are sometimes 
small and round, but confined to the mucous membrane: in other cases they have 
been known to penetrate to the cartilages or ligaments; and M. Andral notices a 
solitary case in which one perforated the thyroid cartilage, just above the inser- 
tion of the vocal ligaments. In this case the voice was unafiected. When these 
ligaments are injured, the voice is generally destroyed. When again the ulcers" 
are large and superficial, denuding but not injuring the vocal cords, there is com- 
monly hoarseness, but not aphonia. It is between the vocal ligaments and the 
epiglottis that ulcers are most commonly found, but they are often met with in 
other parts of the larynx and trachea. They are frequently seen on the laryngeal 
surface of the epiglottis, and sometimes at its margin; it is only in case of syphi- 
litic disease that the upper or lingual surface is found affected. Considerable 
parts of the epiglottis, as well as of the arytenoid and cricoid membranes and car- 
tilages, have in a few instances been found destroyed by ulceration. 5. The ul- 
ceration, however, does not frequently extend to the cartilages except in young 
subjects. MM. Trousseau and Belloc do not consider the cartilages of the larynx 
sufficiently vital to take on the process of ulceration or caries. The common 
efl^ect of ulceration of the adjoining textures on them is in the first place ossifica- 
tion, and afterwards necrosis. The cricoid and thyroid cartilages naturally be- 
come ossified in advanced life; but chronic laryngitis of two years' duration pro- 
duces the same change in young persons. This is in conformity with a law well 
developed by Andral, that a certain degree of irritation accelerates in tissues those 
changes to which time would naturally bring them. The osseous matter is de- 
posited in irregular places on the surface of the cartilage, and sometimes quite 
encases it. Instances of necrosis of the cricoid, arytenoid, and even of the thy- 
roid cartilages, have been recorded by Porter, Lawrence, Cruveilhier, Ryland, 
and Trousseau and Belloc. The last authors state that they have found this 
lesion in more than half of the fatal cases of laryngeal phthisis which they have 
examined. In this state the cartilages are denuded of their perichondrium, and 
are of a dirty dull hue without their natural lustre. The sequestrum of dead 
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cartilage is not readily thrown off; but there is often fetid pus in the cellular tex- 
ture near it. These abscesses may open and- discharge their offensive contents, 
and even the dead portions of the cartilage, either into the larynx, or outw^ardly 
through the integuments of the neck, or into the oesophagus. It can readily be 
conceived how much local and constitutional irritation these dead matters may 
produce before they are discharged, and how in the very act of separation, acting 
as foreign bodies, they may produce suffocation. 

Diagnosis. The most characteristic signs of chronic laryngitis are the perma- 
nent change of the voice and the peculiar cough before described, with hissing 
breathing and pain or tenderness in the larynx when these happen to be present. 
Except in syphilitic cases where the fauces are also diseased, little is to be learnt 
from examination of the throat; for it is impossible to see or reach farther than 
the epiglottis, and to get a view of this is a matter of difficulty. Neither is cre- 
pitation felt on pressing the larynx to be depended on; for, according to Trous- 
seau and Belloc, this may be produced in a healthy larynx. Dr. Stokes de- 
scribes, as a stethoscopic sign of chronic laryngitis, a harshness in the sound of 
the air passing through the larynx, giving the idea of a roughness of surface, per- 
ceptible even when the breathing is not distinctly stridulous. In a few cases he 
observed above the thyroid cartilage a rhonchus, like the sound of a valve in rapid 
action, combined with a deep humming. We much question that the latter sound 
was seated in the larynx, for such a sound is often produced in the jugular veins. 
When the laryngeal constriction is considerable, the peculiar sound of the pas- 
sage of air through it will sufficiently distinguish it; and where it is slight or 
altogether absent, laryngeal disease may yet be known as the cause of the cough 
and other symptoms, by the negative indications of the thoracic organs, the sound 
of percussion and of respiration being good throughout the chest. But pulmo- 
nary tubercle is very commonly conjoined Avith laryngeal disease, and the two 
affections are apt to disguise each other. The noisy laryngeal respiration, and 
the absence of the voice may destroy the chief distinctive signs of phthisis in its 
early stages; but as the disease advances, the dulness on percussion and perhaps 
cavernous rhonchus in some part of the chest, particularly under a clavicle or 
scapular ridge, with a more copious purulent expectoration, night sweats, and 
more rapid emaciation, sufficiently announce this most destructive complication. 
When the breath and sputa in laryngeal disease are very fetid, it may be sus- 
pected that some part of the cartilages is dead. This is generally the case where 
a chronic abscess opens outwardly about the thyroid cartilage. 

Prognosis. The milder and simple forms of chronic laxyngitis are by no means 
incurable; in fact they generally yield to judicious treatment; and were it not for 
their liability to exacerbations from acute oedematous inflammation and to com- 
plications with pulmonary disease, they could hardly be called dangerous. Both 
these destructive complications may be apprehended when the disease has con- 
tinued long, with increasing severity of symptoms of the voice and respiration, 
with a change of the cough from dry and ringing to loose and undivided, with 
increasing puralent expectoration, and particularly if the disease has resisted 
treatment. If from the history of the individual there be any suspicion of a scro- 
fulous tendency, and particularly if symptoms of pulmonary disease, such as 
slight cough, shortness of breath, pains in the chest or shoulders, quickened pulse, 
<fec., preceded those of the laryngeal affection, the prosfnosis is unfavourable; and 
if there are found any physical signs of phthisis, such as dulness under a cla\dcle, 
the case of the patient must be considered almost hopeless. Fcetor of the breath 
and sputa, implying mortification of the cartilasfes, is also very unfavourable; but 
it IS more probable that the dead portions of tliese may be thrown off, than that 
tuberculous disease of the lung combined with a laryngeal lesion may be- cured. 
In all doubtful cases, particularly those of a syphilitic orio-in, the st^e of the gene- 
ral health and strength, as well as the degree of the local affection, must be duly 
taken into account in estimating the probable issue of the case. 

Treatment. The curative indications are, 1. To subdue tiio chronic inflam- 
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mation and to promote the removal, as far as possible, of its effects on the struc- 
ture; 2. To relieve urgent symptoms as they arise; 3. To improve the condition 
of the genera] health. 

1. It is necessary to premise, that as a condition essential to the success of 
any mode of treatment, the diseased parts must be kept as much as possible in a 
state of rest by suspending the exercise of the voice, which is the work of the 
larynx; and to effect this it is sufficient to limit the patient to speak in a whisper 
only, v/hich exerts the larynx no more than respiration does. This restriction is 
a more practicable one than that to absolute silence. The protection of the parts 
from the irritating influence of cold air, smoke, dust, &c., is also very necessary. 
This may sometimes be effected by means of a respirator, without confining the 
patient to warm rooms. As is generally the case in chronic inflammations, gene- 
ral blood-letting is useful only to relieve temporary congestions, or in plethoric 
subjects to prepare for the better action of other remedies. Local bleeding, espe- 
cially by leeches, is more frequently beneficial, particularly in case of temporary 
increase of the local symptoms, when the cough is more troublesome than usual, 
with pain or increased tenderness in the larynx. They should be applied to the 
sides of the larynx or under it; and if they give relief they may sometimes with 
advantage be repeated in small numbers, every two or three days for some length 
of time. In a greater number of instances, however, more benefit will be derived 
from continued counter-irritation at the sides of the neck or upper part of the chest; 
and for this purpose the tartar-emetic solution or ointment, or a caustic issue, or 
well-managed seton, will answer better than blisters, A succession of pustular 
eruptions, or a discharge of pus from beneath the cutis, has an influence over 
an established chronic inflammation of a sub-mucous tissue far greater than serous 
discharges. 

To modify the action of the diseased textures, and to promote the absorption 
of the solid matter effused in them, no measure has been found so efficacious as 
a mild mercurial course, varied to the extent of affecting the gums. Unlike in 
the acute disease, there is time enough to produce this effect without giving very 
large doses; and as soon as it takes place, there is generalljj^ diminution of the 
pain and constriction in the larynx, improvement of the voice, and a loosening of 
the cough. If the disease be not of long standing, and there be no extensive 
ulceration, or disease of the cartilages, the means already named will often effect 
a cure. But where the disease has lasted long and induced considerable local 
lesions and constitutional derangement, otl^ measures, both local and general, 
should be employed. In cases where the influence of mercur\' might be hurtful, 
as in those of a strumous diathesis, a course of hydriodate of potash with an excess 
of alkali will sometimes prove very beneficial. The inhalation of steam, in some 
cases rendered slightly stimulant and alterative by the addition of camphor, tur- 
pentine, or a balsam, has been found useful in promoting the secretion of the dis- 
eased membrane. MM. Trousseau and Belloc place much confidence in medica- 
ments applied directly to the diseased part, and some of those which they recom- 
mend are of a very energetic kind, such as nitrate of silver, corrosive sublimate, 
sulphate of copper, &c. They may be applied either in solution or in powder. 
The solution which they have foui]id»most effectual is that of nitrate of silver in the 
large proportion of from one,to fivo parts in four parts of distilled water. This 
solution may be applied to and behind the epiglottis, by a small roll of paper 
bent at its moistenerl end. A more effectual mode is with a small round piece of 
sponge, fixed to a long rod of whalebone bent, at an inch from the sponge, to an 
angle of eighty degrees. The patient's mouth being opened wide, and the tongue 
pressed down Avith a spoon, the sponge is passed to the top of the pharvnx; as 
soon as it reaches the fauces, a movement of deglutition takes place which carries 
the larynx upwards, at which moment the sponsfe is brought forward and squeezed 
under the epiglottis, and the solution freely enters the larynx. Convulsive cough 
and sometimes vomiting ensue; but the application causes no pain. A less disa- 
greeable mode of applying the solution is by a small silver syringe, filled one-fourth 
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with the solution and three-fourths with air. To this is affixed a tube five inches 
long, bent at the free end, which being carried beyond the epiglottis, the syringe 
is forcibly discharged, and in consequence of the air in it throws the solution not in 
one stream but in a fine shower, part of which enters the larynx. The patient is 
then made to rinse his mouth with and swallow salt water, or water acidulated 
with muriatic acid, which decomposes the remains of the nitrate; the same pre- 
caution should be used where this agent is applied in substance. MM. Trous- 
seau and Belloc found this application (which they term cauterization) highly 
beneficial in several cases of chronic laryngitis. In cases of aphonia, probably de- 
pendent on relaxation rather than inflammation, it eff'ected a cure in a few days; 
in some worse forms of the disease, with probably ulceration of three or four 
years' standing, its repeated application during five or six weeks was successful; 
and it produced considerable temporary improvement in three cases which proved 
afterwards to be tuberculous. Solid substances may be applied to the larynx in 
powder by insufflation, as recommended by Aretaeus for angina maligna. The 
powder is put into one end of a reed or glass tube, and the other is carried back 
as far as possible into the mouth: after a full expiration the patient closes his lips 
around the tube, and inspires suddenly and forcibly through it, by which some of 
the powder is carried into the larynx and trachea. The cough which is excited 
should be restrained as much as possible, to prevent the too speedy expulsion of 
the medicine. The powders used by MM. Trousseau and Belloc are sub-nitrate 
of bismuth, which may be used pure with safety and advantage in most forms of 
chronic laryngitis, even that accompanying phthisis; calomel with twelve limes its 
weight of sugar; red precipitate, sulphate of zinc, and sulphate of copper, each of 
which must be mixed with thirty-six times its weight of sugar; alum with twice 
its weight, and acetate of lead with seven times its weight of sugar; and nitrate of 
silver with twenty-two, thirty-six, or seventy-two times its weight of sugar. The 
last is said to be most eff'ectual in erythematous laryngitis with erosions or ulce- 
rations. Calomel and red precipitate have proved beneficial in ulcerations, whe- 
ther syphilitic or not, but they should not at first be repeated oftener than twice 
or thrice a-week. The others may be used twice or oftener daily, according to 
the nature of the case. The powders should be impalpably fine; the least rouorh- 
ness or perceptible fragment of a crystal excites such efforts to couffh as ensure 
the expulsion of the powder. This description of the treatment of MM. Trous- 
seau and Belloc is taken from an abstract in the Briiisk and Foreipi Medical Re- 
view by the writer, and appears t(%)e well-worthy of the attention of British 
practitioners, in proving the safe direct application of powerful agents, which as 
in external diseases are likely to improve the action of the diseased parts. 

2. The second indication — to relieve urgent symptoms, especially requires 
attention, when the attacks of difficult breathing or of cough are verv urgent. 
These arise in some degree from spasm, and may often be relieved by sedatives 
and antispasmodics, such as belladonna, camphor, ether, and opium, 'both taken 
internally and applied by inhalation in the steam of hot water. Drs. Graves and 
Stokes recommended particularly the use of a belladonna plaster to the external 
throat, and a hot pediluvium. If, however, the more gradual supervention of the 
dyspnoea, with feelings of increased uneasiness in the larynx, and perhaps some 
fever indicate that the aggravation of the symptoms is produced bv an attack of 
cedematous inflammation, and this be not speedily relieved bv leechino-, it may be 
necessary to adopt the surgical means of relief recommended for that affection, 
avoiding dangerous delay after the character of the attack has been clearly made 
out. ^ 

3. The third indication — to improve the condition of the general health is in 
many cases a point of the first importance; and until it be fulfilled, any other 
measures may be of no avail. No particular rules can be laid down for this pur- 
pose; but the practitioner may well be guided by the state of the constitutional 
symptoms. To preserve a due balance of the secretions, to improve the nutrient 
functions by a well-regulated mode of diet and regimen, aided by mild alterative 



TRACHEITIS, OR CROUP, {Symploms.) 247 

tonic, such as sarsaparilla and saline chalybeate waters, and especially to assist 
both nature and art by placing the patient in a salubrious and congenial climate, 
are the objects chiefly to be aimed at, in order to fulfil this indication. When 
the disease has a venereal origin, a proper course of mercury will generally be 
indicated; but this M'ill often fail, unless measures be at the same time taken to 
improve the general health; and if this have already suflfered much from mercury 
in repeated or ill-directed courses, or in a strumous habit, it will be necessary, for 
the time at least, to use the iodide of potassium and other general measures, with 
whatever local treatment the nature of the case may admit. In such cases, fumi- 
gation of the fauces with cinnabar (sublimed from a hot plate, or a laundry iron) 
will sometimes improve the character of the local disease. 

Chronic laryngitis is interesting on account of its relation to pulmonary phthisis. It is 
connected with it in three different ways: — 1st. It is a cause of phthisis if accidentally de- 
veloped in healthy individuals; that is, if the chronic laryngitis continue very long, tubercles 
are generally developed in the lungs, and proves the cause of death. 2d, It may occur nearly 
at the same time with the deposite of tubercles in the lungs, or a little before, in persons of a 
scrofulous constitution and already strongly predisposed to phthisis. 3d. The laryngitis 
occurs as a mere secondary lesion, long after phthisis has set in. The last variety is strictly 
a consequence of the disease of the lungs, and is in itself of little moment. The other 
varieties are so far important that they should always excite the attention of the piiysician, 
and induce him to be guarded in his prognosis: as many of these cases of laryngitis termi- 
nate in consumption of the lungs, although for a long time no local evidence of phthisis 
should be present. Should phthisis not supervene, chronic laryngitis is still a serious affec- 
tion, and in not a few instances terminates fatally, but there is always a much greater chance 
of recovery than if complicated with phthisis. Chronic laryngitis not followed by phthisis is 
generally of the syphilitic variety, and, therefore, more curable, unless the cartilages be de- 
stroyed, or its usual sequel, — phthisis supervenes. G. 
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r 
Symptoms of its various forms. — Anatomical characters. — Nature. — Diagnosis, — Causes — 

Prognosis. — Treatment. 

This disease has been described under a variety of names: Tracheitis ; croup; 
cynanche vel angina trachealis; cynanche stridula infantum; angina polyposa 
membranacen vel exudatoria; tracheitis infanftcm, <^c. Its essential pathoiogical 
character is inflammation of the trachea, attended by swelling of the tissues, and 
often by the exudation of a concrete albuminous membrane, which, by the spas- 
modic contractions which its presence excites in the windpipe, occasions diflftcult 
and stridulous breathing. This disease, so serious and destructive in early life, 
has been the subject of several able treatises ; and although its existence was 
scarcely recognised till the middle of the last century, it is now as well understood 
as other diseases of the air-passages. In the history of the usual form and pro- 
gress of the disease, we shall oft;en avail ourselves of the descriptions given by the 
latest writers. Dr. Cheyne and Dr. Copland. 

Symptoms. For practical purposes rather than because they are in an obvious 
degree so presented in nature, it is useful to divide the symptoms into, 1. Those 
of the invasion ; 2. Those of the developed stage; and 3. Those of the collapsed or 
suffocative stage. 

1. The first symptoms of an attack of croup are by no means distinctive; they 
are commonly of a cataiThal kind, but with more fever, perhaps a more hard hoi- 
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low cough, with alternate chills and heats and flushing, a loaded tongue, hoarse- 
ness, heaviness of the eyes, fretfulness, restlessness at night, and sometimes a mani- 
festation of uneasiness in the throat, by the child frequently putting the hand to it. 
The presence of bronchial inflammation at this time is shown by the sonorous and 
sibilant rhonchi heard in many parts of the chest ; but the tracheal breathing is not 
yet stridulous. 

2. The developed stage of the disease is manifested by stridulous inspiration, 
which is like a sonorous or sibilant rhonchus, only much louder; it can be heard 
through the stethoscope or ear applied to the neck, before it is otherwise distinct; 
the cough is of a peculiar rough barking or ringing kind, followed by an inspira- 
tion more hissing and sonorous than usual : hence the combination of the cough 
and inspiration has been compared to the barking of a puppy or the crowing of a 
young cock: the voice becomes decidedly hoarse: the pulse is frequent and hard: 
the carotids beat strongly, and the pulsations of the heart are heard aU over the 
chest ; the skin is hot ; the face flushed ; the eyes watery and injected ; the head 
thrown back ; and the child is extremely restless and indicates pain or uneasiness 
about the trachea and larynx, which is often slightly swollen externally, and tender 
to the touch. These symptoms generally come on at night, and may somewhat 
subside in the morning; but the quickness of pulse, stridulous breathing, and 
hoarseness continue. The remission may last until the evening, or until the pa- 
tient falls asleep, when the symptoms soon return, and become more severe than 
ever ; the difficulty of breathing, with its accompanying distress, being increased. 
The cough is more harassing and convulsive, and threatens suffocation ; the respi- 
ratory muscles are thrown into their fullest action ; and whilst the whistling inspi- 
ration shows the constriction of the upper portion of the air-passages, the indistinct- 
ness of the respiratory murmur in the chest, and the concave state of the intercostal 
spaces at each inspiration, show how little air enters the chest. All these symp- 
toms become more and more urgent, particularly the state of the breathing and the 
cough, which now sometimes ends in voiniting or in the expectoration of viscid 
phlegm, occasionally streaked with blood, or containing shreds of opaque albumi- 
nous matter, and, in rare cases, a tubular mould of the trachea formed of this matter, 
like a piece of softened macaroni. The voice, too, by this time has become changed 
to a hoarse whining note, and afterwards is suppressed ; the pulse becomes exces- 
sively frequent, and sharper and smaller ; the face and neck become more swollen, 
and either purple or pallid, especially during the fits of coughing. During the in- 
tervals, the child remains in a half stupid state, the whole strength being given to 
the act of respiration. The disease may reach the acme of this staige within twen- 
ty-four hours, in rapid cases; but in those of slower progress, in which there have 
been several remissions, perhaps following the expectoration of the viscid or al- 
buminous exudation before noticed, this stage may be protracted through several 
days ; and, in favourable cases, terminate in recovery without passing to the third 
stage. 

3. The third or collapsed stage is marked by a general failure of the \atal pow- 
ers, the difficulty of breathing being undiminished. The pulse becomes extremely 
weak, thready, and irregular ; the cough more suppressed ; the voice gone ; the 
face swollen and pallid, or with the lips slightly livid ; the neck full, the superficial 
veins distended, the skin cold and perspiring, and the efforts of the poor little suf- 
ferer to get brcath are most painful to behold ; they become weaker and weaker, 
and at last cease; or, in the case of infants, they are sometimes cut short by a fetal 
convulsion. From this stage, recovery can take place only in the rare event of 
free expectoration of the albuminous exudation. The noisy state of the tracheal 
breathing renders it difficult to investigate the state of the chest ; but there may 
sometimes be heard, especially after coughing, a general mucous rhonchus 
throughout the lungs; and, in some instances, the chest becomes partially dull on 
percussion. 

Such is the common course of croup in its severe forms: but as in the case of 
other inflammations, the disease may vary in intensity: and, instead of being 
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precisely of the character described, it may exhibit sthenic, asthenic, and ca- 
tarrhal varieties in regard to the fever and inflammation; and it may be more or 
less complicated with a spasmodic tendency. 

The sthenic form attacks plethoric and robust subjects, with high fever, strong 
pulse, hard cough, pain in the larynx, with little or no remission in the stridu- 
lus constricted breathing; and, unless very promptly treated, passes into the stage 
of collapse, and proves fatal in from twelve hours to five or six days. 

The asthenic form occurs in debilitated or cachectic subjects, especially those 
reduced by previous disease: the fever is low, and the progress of the disease 
more tardy; but the stage of collapse supervenes early, if the disease be severe. 
The albuminous exudation often extends to the throat and fauces, and is then 
identified with the Diphtheritis of Bretonneau, especially in the asthenic form 
of croup, which occasionally comes on in connexion with scarlatina and cynanche 
tonsillaris. 

The catarrhal variety of croup is by no means uncommon, and forms the link 
between the plastic and mucous inflammations. It is attended with much cough, 
and various rhonchi in the chest, and, from the extent of the inflammation, is 
often of a very serious character, its favourable issue depending on the free ex- 
pectoration of tenacious bronchitic mucus. Like both croup and bronchitis in 
children, it is liable to remissions and exacerbations, dependent partly on the sub- 
sidence or increase of the inflammatory swelling, and afterwards of the secretion 
within the air-tubes, and partly on temporary spasmodic constriction induced in 
the upper portions. This form of croup may supervene on ordinary bronchitis, 
adding to its symptoms the stridulous inspiration and ringing cough indicative of 
the constriction of the trachea and larynx. The addition of croupy symptoms 
to bronchitis, or of general bronchial inflammation to croup, must be considered 
a serious aggravation of the simple disease. 

The spasmodic form of inflammatory croup is that which, occurring in irritable 
children of a nervous temperament, and disposed to nervous afl^ections, presents 
a preponderance of spasm in the constriction causing the difficult breathing: 
hence the attacks are more sudden, and may be very severe; but they are suc- 
ceeded by more complete remissions than in the purely inflammatory form. 
There may be every degree of combination of the nervous with inflammatory 
symptoms; the most inflammatory kind of croup is not free from some admix- 
ture of spasm, particularly in its advanced stages; and the asthenic and catarrhal 
varieties generally evince, by the sudden character of the exacerbations and re- 
missions of difficult breathing, that the muscles of the larynx and trachea are 
thrown into a temporary spasm. But there are cases in which there are few 
inflammatory symptoms; and the more nervous the subject, the more readily 
may even slight bronchial and tracheal inflammation excite this spasm. So it 
may happen, too, that mere nervous irritations, such as from teething, disordered 
bowels, worms, &c., may, without any inflammation, cause spasmodic constric- 
tion of the windpipe, and thus imitate croup; this is the true spasmodic croup, 
which will be noticed hereafter. 

Anatomical characters. On examining fatal eases of croup, there are gene- 
rally found a variety of lesions in the respiratory organs, indicating the effects of 
different degrees of inflammatory action. In the instances in which death has 
occurred early, the mucous membrane of the trachea, and generally of the larynx 
and bronchi, is found to exhibit bright vascular redness, continuous or in patches; 
and it is often covered with a viscid mucus, sometimes tinged with blood. The 
sub-mucous tissue between the rings of the trachea, and in the looser parts of the 
larynx, is often much swelled: at a more advanced stage, is mixed with an 
opaque yellowish or gray-white albuminous matter, in films or patches, often 
tinged with blood, adhering to the mucous membrane; and in the sthenic cases 
that have run their full course, this is of such abundance and consistence as to 
form a false membrane or a tubular mould of the trachea, in some instances ex- 
tending to the larynx or bronchi. This is obviously the product of the inflamed 
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membrane; and it is remarkable that in the most sthenic cases, or purely inflam- 
matory croup, it is usually thickest and most consistent, but confined to the tra- 
chea; whereas, in asthenic cases it is thin, loose, and often extends to the bronchi. 
In some of the severest and most speedily fatal cases, the albuminous matter is 
found in a semi-fluid state intermediate between lymph and pus; and this matter 
has been sometimes expectorated when the disease has not proved fatal. The 
membrane is neither so red nor so much swelled as in the earlier stage, before 
the albuminous effusion has taken place. In catarrhal croup this effusion is in 
smaller quantity, and mixed with an abundant viscid mucus. In the more spas- 
modic forms, a false membrane or opaque exudation is seldom found, but merely 
viscid mucus covering patches of vascular redness, especially in the larynx. In 
most instances that have lasted for some days, and in all of the catarrhal variety, 
the bronchi exhibit the marks of acute bronchitis, and contain much viscid mucus. 
Sometimes, too, in such cases, portions of the lung have been found in the state 
of inflammatory engorgement and hepatisation; and signs of inflammation are 
now and then seen in the pleura. Interlobular and sub-pleural emphysema are 
also occasionally met with. 

Nature. The nature of croup has been the subject of much discussion. In 
Dr. Copland's Dictionary, the reader will find an account of the various opi- 
nions which have been held respecting it. Our limits do not permit us to enter into 
these ; and we shall only give that view which, in the present state of our knowledge, 
seems most tenable, and which best comports with the whole history of the dis- 
ease and the effects of remedies on it. These indubitably prove true croup to be 
essentially an inflammatory disease of the air-passages, especially of the trachea 
and larynx. But why does it differ fi'om the catarrhal or bronchitic inflamma- 
tions which we find to occur in the same parts ? Many authors seem to consi- 
der its seat to be the same as that of catarrhal inflammation, and that the dif- 
ference of its product (lymph instead of mucus) is to he ascribed to the early age 
at which it most frequently occurs. But this is insufficient ; for, at the same age, 
we meet with bronchitis affecting every portion of the aii'-tubes, yet without con- 
stituting croup. Others again, and among them Dr. Copland, refer the peculiarity 
of the product to an excess of albumen in the blood ; but even this, although it 
probably has a share in determining the amount of membranous or other solid 
formations within the air-tubes, does not alone seem sufficient to cause it ; nor can 
it be ascribed to the intensity of the inflammaticm ; for although the albuminous 
eflTusion is generally thickest and most tough in sthenic cases of croup, yet it is 
pretty abundant in asthenic cases ; so much so, that Andral and Gendrin consider 
plastic inflammations of mucous membranes to be rather of the sub-acute than 
of the most acute kind. To say that the inflammation is one of a specific cha- 
racter, throws no light on its nature. But does not the pathological and anato- 
mical history of croup seem to point out that the seat of its inflamrnation is deeper 
than that of bronchitis ? The distinct and circumscribed position of the inflam- 
mation and painful constriction in the most marked cases ; its fixedness in this 
part, not wandering or creeping about, as catarrhal inflammation does ; the ten- 
derness, and sometimes the swelling of the tracliea and larynx externally ; the 
nature of the product of the inflammation, which is coagulable lymph, as from 
serous or cellular membrane, the thickened state of the sub-mucous texture found 
after death in the earliest stages, and the tendency of this texture to suppurate in 
chronic cases, where the subject approaches adult age, — seem to render it pro- 
bable, that the inflammation owes its peculiar character and results to its being 
more deeply seated, more of a phlegmonous character than mucous inflammations, 
and involving essentially the sub-mucous cellular tissue. This view has not been 
generally held ; Mr. Ryland alone distinctly inclines to it, when he remarks that 
" the inflammation of croup appears in the first instance chiefly to eflTect the cellu- 
lar tissue that enters into the composition of the mucous membrane, and not the 
muciparous follicles themselves ; and the albuminous exudation is pom-ed out by 
the secernent arteries of tlie cellular structure." Dr. Stokes remarks that no 
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satisfactory explanation of the greater frequency of croup in the infant has been 
given ; and he seeks to account for it by the general fact of the predominance in 
the young subject of white tissues, which reproduce their kind. This idea may 
lead to an explanation, but it does not set it forth ; and it leaves still a mystery 
why croup differs from bronchitis in the same subject. But if we examine the 
air-tubes of young subjects, we find in them, as in other parts, an abundance of 
the fine sub-mucous cellular tissue, whilst the mucous membrane is more fine and 
less complex than it becomes in after life, when, from the continued irritations to 
which it has been exposed, its follicular apparatus attains its full activity and de- 
velopment. The blood, too, in the young subject, abounds with the plastic mate- 
rial of nutrition, which is more abundantly thrown out under the influence of in- 
flammation, than in the adult. Yet, as long as the inflammation, even in young 
subjects, is confined to the mucous membrane, the disease is simply catarrhal or 
bronchitic, and its product mucous or purulent. But the inflammation may readily 
reach the active and vascular sub-mucous tissue, and then it has the more fixed 
character of the inflammation of croup, the product of which easily transudes 
through the fine mucous membrane ; and, as in the analogous case of serous in- 
flammations, which are also seated chiefly in the sub-serous tissue, the product is 
coagulable lymph. In adults, where the mucous membrane is more developed, 
and the sub-mucous tissue less so, inflammation is less likely to reach the latter : 
when it does, it attacks the looser parts of the larynx, and, modified by the ac- 
tive mucous secretion, its product is pus instead of lymph ; or it may be confined 
to the tissue, and cause the oedema, thickening, or purulent infilti-ation of laryn- 
gitis. 

The pathological history of croup is quite intdligible. The inflammation may 
commence at first in the sub-mucous tissue, or it may have been first catarrhal, in 
which very common case, catarrhal symptoms precede those of croup. The in- 
flammation immediately causes increased sensibility of the contractile fibres, and 
interstitial effusion in the lining of the trachea and larynx : hence results the con- 
striction, partly spasmodic, partly from swelling of the air-tubes ; and hence the 
croupy inspiration and cough, and the hoarseness. Afterwards lymph is poured 
out in a liquid state, and becoming concrete, forms the false membrane, another 
cause of obstruction to the passage of the air, both directly by its bulk, and also 
by the spasmodic contraction which its presence causes in the muscular fibres of 
the tube. The latter cause acts especially when the false membrane reaches to 
the larynx, and excites its very irritable muscles ; in such cases, the paroxysms of 
dyspnoea and cough are frightfully severe and suffocating. The share which spasm 
has in causing the dyspnoea may be inferred fi-om the fact, that in no case have 
the air-passages been found so much blocked by the albuminous secretion as to 
account for the amount of the obstruction ; and in many cases the constriction 
has appeared greatest, where little or no exudation was found after death. It 
must not be forgotten, however, that cedematous swelling, like that of erysipelas, 
may disappear after death. The separation of the concrete matter from the tube, 
and the prevention of its becoming permanently adherent and organized, is doubt- 
less owing to the mucous secretion and the continued motions of the tube. In 
cases where the albuminous effusion is less plastic, or the follicular mucous secre- 
tion more abundant, the matter may be liquid and purulent ; and this generally 
takes place in the bronchitic variety. The collapse which takes place towards the 
fatal termination of croup is, like that in bronchitis, to be ascribed to the imperfect 
state of the function of respiration, and the consequent injurious .effect on the vital 
powers. The lividity, coldness, occasional attacks of convulsions, &c., are the re- 
sult of the circulation or stagnation of imperfectly oxygenated blood. From the 
same cause arises, also, the congestions in the lung, which may in parts take on 
the irritation of inflammation and become hepatised. The emphysema occasion- 
ally detected in the lungs, is plainly produced by the violent efforts of breathing. 

Diagnosis. The very peculiar sound of the breathing and cough, and altered 
voice, axe generally sufficient to distinguish croup from other ; diseases ; and it is 
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important to know that the stridulous inspiration may often be detected through the 
stethoscope applied to the trachea, before it is otherwise distinct A ringing cough, 
like that of croup, is often present during the early stage of measles, before the 
ei-uption has come out, but it soon becomes catarrhal, and is unattended by the 
croupy inspiration. In the advanced stages of croup, when the respiration is be- 
come so feeble as to lose much of its peculiar character, it may be more diflScult 
to determine whether the obstruction be in the windpipe or in the chest ; but then 
the comparatively good sound on percussion of the chest, and the concave state of 
the intercostal spaces at each forcible inspiration, showing that there is room in 
the chest for the air if it could find its way in, will generally suffice to distinguish 
croup from diseases of the chest. Such diseases being, however, a common con- 
comitant of croup, the existence of the signs of bronchitis or pneumonia does not 
disprove the existence of croup. The loud sound of the tracheal breathing of 
croup may in great measure obscure any signs of disease within the chest; but, as 
Dr. Stokes has remarked, this is seldom the case constantly, particularly at the 
early stage of the affection, or after the act of vomiting, when, the tracheal sound 
being less, the sonorous and mucous rhonchi of bronchitis, and the crepitation of 
pneumonia, would be heard if they were present. From spasm of the glottis, or 
purely spasmodic croup, and hysterical affections simulating it, inflammatory croup 
may be distinguished by the presence of febrile symptoms, the less sudden and 
more permanent character of its attack, and other points in its history. 

Causes. Exposure to cold and damp is supposed to be one of the most com- 
mon exciting causes of croup. It prevails most generally in cold climates, espe- 
cially in damp situations exposed to the east. In England, it is a far more common 
disease near the eastern than the western coast Nothing is more apt to bring on 
croup in children predisposed to it, than exposure to a keen east or north-ejist wind. 
This wind is remarkable for its dryness ; and we are inclined to think that the 
influence which damp situations seem to have in favouring its occurrence, is that 
of a predisposing rather than of an exciting cause. There can be little doubt that 
residence in low, humid, and ill-ventilated places gives to chrildren an increased 
susceptibility to the influence of cold and other morbific causes ; so that this and 
other inflammatory diseases may be more readily excited in them. Hence it pre- 
vails in the clay-bottomed valleys of chalky districts; in the more exposed parts of 
fermy countries; in some of the deep valleys of Switzerland, through which, low 
and damp as they are, the cutting winds from the snow mountains sweep in great 
severity. As it may, from these causes, be endemic in particular situations ; so, 
firom the prevalence of cold east winds, particulaxiy after relaxing damp weather, 
it may be epidemic at particular seasons. 

The ages at which croup most commonly occurs, are fi"om one to six years; it 
is rarely met with before and after these ages. There are very few cases on re- 
cord, of true inflammatory croup in the adult Diphtheritic affections, on the other 
hand, frequently occur in mature age. We have before mentioned that croup 
may supervene as a sequel or concomitant of other diseases, such as bronchitis, 
measles, scarlatina, small-pox, &c. It also comes on fi-om too early exposure 
during convalescence from febrile disorders. In some families there is a strong 
predisposition to croup ; which fact is not more ex-traordinary than analogous ten- 
dencies to catarrh, quinsy, &c. ; and its inflammatory or spasmodic character de- 
pends on the prevalence of the phlogistic or nervous diathesis, which may attach 
to families as well as to individuals. 

Prognons. Croup is a most serious disease : if not arrested by treatment, it 
generally leads to a fatal termination, and it often bafiies the most active measures. 
According to the statements of M. Double, the mortality in the present day is 
nearly one-half of the whole numbers attacked : formerly, when the treatment of 
the disease was less understood, it amounted to nearly four-fifths. Whenever, 
therefore, the disease has declared itself by the croupy inspiration and difficult 
breathing, the patient is to be considered in gi-eat danger; and this danger is in- 
creased in proportion to the time during which the breathing continues to be op- 
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pressed. The supervention of convulsive paroxysms of cough, also, brings the 
patient into immediate jeopardy, either of sudden suffocation or convulsions, or of 
speedy and often fatal collapse. The proportionally small size of the larynx in 
children, compared with adults, no doubt adds, as Dr. Copland remarks, to the 
danger of the disease ; but we cannot admit that it is a predisposing cause, as Dr. 
Cheyne has supposed. In the confirmed stage of croup, the chief hope is in the 
removal of the albuminous exudation by coughing and vomiting, or by the free 
expectoration of muco-purulent secretion. The vital forces are not often sufficient 
to accomplish this ; but cases have occurred, in which by these means children have 
been snatched from the jaws of death, and recovered speedily or slowly according 
to the bodily strength and the freedom of the organs of respiration from remaining 
disease. The coexistence of bronchial or pulmonic inflammation much increases 
the danger of severe croup ; but it does not render the case quite hopeless ; and the 
slighter attacks of croupy inflammation supervening on bronchial inflammation, 
are less dangerous than the severe forms of the simple disease. 

Treatment. The cmrative indications in croup are well stated by Dr. Copland. 
1. To diminish inflammatoiy and febrile action when present, and to prevent, in 
these cases, the formation of a false membrane, or the accumulation of albuminous 
matters in the air-passages : 2. When the time for attempting this has passed, or 
when it cannot be attained, to procure the discharge of these matters: 3. To sub- 
due spasmodic symptoms as soon as they appear : and, 4. To support the powers 
of life in the latter stages, so as to prevent the recurrence of the spasms, and to 
enable the system to throw oflf the matters exuded in the trachea. {Diet, of 
Tract. Med.) 

If the disease is in its earliest stage, described as that of invasion, the first indi- 
cation should be pursued with promptitude and energy. An emetic of tartarized 
antimony or ipecacuanha is the first and best remedy in all cases ; and in the 
slighter ones it may cut short the disease, especially if followed by a warm bath 
and a dose of calomel and James's powder, repeated every two or three hours, and 
carried off", if necessary, by a dose of castor oil. In general, however, the relief is 
not complete, and the pulse becomes harder and the countenance more flushed 
after the operation of the emetic. If there be considerable fever, and the other 
symptoms of the invasion be pronounced, it is proper at once to resort to blood- 
letting with as much freedom as the strength of the patient will bear. Dr. Cheyne 
recommends venesection to be practised (in the jugular vein of very young chil- 
dren) ten minutes after the exhibition of the emetic : by this mode, the loss of a 
few ounces of blood induces vomiting followed by faintness, which lasts for some 
time, a powerful impression being made at a small expense of blood. For severe 
cases he advises a repetition of the bleeding in two or three hours; and leeches, if 
necessary, afterwards, — avoiding their application to the larynx, because, in case 
of excessive bleeding, pressure cannot well be applied there. Dr. Copland thinks 
that, for town practice, blood-letting by cupping between the shoulders or to the 
nape of the neck, or leeches to the top of the sternum, is preferable to venesection ; 
and he states that the loss of little more than an ounce or an ounce and a half of 
blood for each year of the patient's age can well be borne, whOst the nausea from 
the emetic continues. M. Guersent recommends the bleeding before the emetic, 
for which he prefers ipecacuanha. As it appears to be a great object to reduce 
the inflammatory action without an excessive loss of blood, and as blood-letting 
alone is rarely sufficient to cure croup, the plan recommended by Dr. Cheyne is to 
be preferred ; but we think with Dr. Copland, Goelis, and other writers, that local 
bleeding will generally be sufficient in young children, and all that are not ple- 
thoric. 

In the second stage, when the symptoms are fully developed, and the stridu- 
lous dyspnoea permanent, blood-letting is less effectual, and not so well borne: it 
can, therefore, only be used at the earlier period of this stage, and then with 
caution: the albuminous effusion having then taken place, which blood-letting 
will not remove, our endeavours must be also directed to fulfil the second and 
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third indications; and these are, in the first instance, still best pursued by reme- 
dies called antiphlogistic. Of these, the most powerful are antimonial and mercu- 
rial medicines. Dr. Cheyne first recommended tartar emetic in 1801; and stated, 
in 1832, that he had found no other remedy worthy of confidence in the second 
stage of croup. The dose is from a quarter of a grain to half a grain repeated 
every half hour or hour, until it induce sickness; and then hourly whilst the in- 
flammatory symptoms continue, as long as the strength of the patient will admit. 
Dr. Stokes and Mr. Porter follow Dr. Cheyne in recommending this remedy as 
the chief one in croup: the former places it above blood-letting. 

The late Professor Hamilton of Edinburgh, J. P. Frank, Michaelis, and others, 
depend chiefly on calomel in large doses, as first recommended by Dr. Rush of 
Philadelphia. The long and extensive experience of the former physician at 
Edinburgh, where the disease prevails much, entitles his advice ta our attention. 
He recommends large doses to be given and repeated at intervals of one or two 
hours, until they cause dark green stools: a very large quantity is sometimes re- 
quired to produce this effect, relief generally ensuing on their appearance, but not 
before. The remedy thus given, sometimes causes great exhaustion, which is to 
be counteracted by wine or other stimulants. After venesection and an emetic in 
the first instance, Dr. Hamilton places implicit confidence in calomel, which he 
considers to have a specific operation, and not that of a purgative or derivative 
merely. We have found this remedy a most valuable one, esp>ecially in the less 
sthenic and more spasmodic form of the disease; but we do not consider its ope- 
ration to be different from that in other diseases of children, such as pneumonia 
and hydrocephalus, in which, as soon as it affects the system, it causes copious 
spinach-like evacuations. It probably acts both by derivation and by dimi- 
nishing the albuminous contents of the blood, as well as by the peculiar alterative 
or sorbefacient operation which it exerts in inflammatory diseases, when it affects 
the system, and which is visible in the case of iritis. In all severe inflammatory 
cases we confide in tartar emetic and calomel used conjointly, rather than on 
either separately. The tartar emetic may be given in the manner recommended 
by Dr. Cheyne, taking care to watch in very young children against the symptoms 
of sudden depression that sometimes come on during its use. The calomel is 
best given in large doses, once, twice, or thrice in the day, so that it may act 
freely on the bowels. From two to four grains for children below the age of two 
years, and from four to twelve grains above that age, according to the strength of 
the subject, and the violence of the inflammation, are more eflTectual than smaller 
doses more frequently repeated. If the bowels are irritable a minute quantity of 
opium in Dover's powder, or in the Pulvis Opiatus, should be added; and if there 
has been diarrhoea, the Hydrargyrum cum Creta in double quantity may be sub- 
stituted for the calomel, but is much inferior in antiphlogistic power. 

Blisters have been generally recommended immediately after blood-letting; but 
their application requires caution, particularly in very young subjects, in whom 
they are apt to cause sloughing. In such cases, silver paper or gauze moistened 
with oil should be placed between the blister and the skin, and the blister should 
not be left on for more than three or four hours. The nape or side of the neck 
is the best place for applying them, and not the throat, for this is too near the in- 
flamed part. In consideration of the deep-seated character of the inflammation, 
we should anticipate a more eff'ectual result from counter-irritation by tartar emetic, 
which has a deeper and more permanent operation than blisters. The sides of 
the neck should be rubbed downwards with a brush or coarse flannel until they 
are red, and then with a sponge or flannel dipped in a saturated solution of tartar 
emetic for five or ten minutes: this leaves a vivid erythema, which in the course 
of a few hours forms a great number of small pustules, which discharo-e a sero- 
purulent fluid for several days. A more speedy mode of counter-irritation, and 
one well suited to the spasmodic variety of croup, might probably be found in that 
by strong liquid ammonia, in the manner described by Dr. Johnson: he found 
that, by two minutes' application of lint moistened with tliis liquid, and covered 
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with a wooden pill-box, or a wine-glass, a number of small vesicles were pro- 
duced; and by this means a suppurating surface could be quickly obtained. 

The second indication to procure the discharge of the products of inflammation 
in the trachea, is to be attempted through the operation of emetics and expecto- 
rants. The tartar emetic before recommended is the most suitable medicine 
whilst the pulse retains its force and regularity; and it may be pushed to the ex- 
tent of inducing vomiting two or three times in the day, if the hourly doses should 
be insufficient to have this effect; but this must not be done without caution and 
due regard to the strength of the patient. When the inflammatory symptoms 
have in great measure subsided, and the continued croupy breathing is caused by 
the false membrane with spasm, a less debilitating emetic, such as tincture of 
squills (3ss ad 3j) with sub-borate of soda (gr. x ad gr. xx,) in warm decoction 
of senna or infusion of camomile, or ipecacuanha wine (3ij ad 3ss) with ammo- 
niated tincture of valerian (tt[xv ad 3ss) in some convenient vehicle. Looseness 
and fluidity of the secretion of the air-tubes, and a consequent facility to expecto- 
rate it, are materially promoted by alkaline medicines, which seem to possess 
considerable attenuant power. Hence, probably, the efficacy of warm alkaline 
baths, which have been recommended by several authors, and which are useful 
adjuvants to the other remedies both in the early and later stages of croup. In 
the early stage, the temperature may be about 92°; but when the inflammatory 
stage has subsided, it should not be less than 96°; and this heat should be kept 
up during the whole time of immersion, Avhich may be from half an hour to an 
hour, or even more, if it aflbrd marked relief. It has been advised by some writers 
to promote expectoration by means of inhalation of the steam of hot water, ren- 
dered stimulant and antispasmodic for the after stages by additions of camphor, 
aether, and ammonia. The application of these remedies is not easy in young 
subjects, especially when the breathing is already so embarrassed; but they may 
be sometimes advantageously used, particularly in the more spasmodic cases, by 
holding under the patient's mouth a jug of very hot water with the medicines 
added. The use of a sternutatory, in form of strong snuff" gently blown into the 
nostrils, has also been found to aid the removal of the albuminous deposite from 
the air-passages, and in a measure to relieve the symptoms. 

We have ah-eady mentioned some of the means calculated to diminish the spasm 
which so commonly adds to the constriction of the air-passages ; and when, from 
the more remittent character of the croupy breathing, this spasm seems to be 
a chief cause of the difficult breathing, besides emetics, which are the most 
eflfectual, antispasmodics, assafoetida, aether, musk, camphor, and opium, may 
be employed with some benefit ; but they must be given with caution, and still 
in combination with calomel and ipecacuanha. Counter-irritation of the sides 
of the neck, by means of flannel wetted with oil of turpentine and aether, or even 
the strong liquor ammoniae, and covered with oiled silk, or a glass vessel inverted 
over it, to prevent evaporation, is a powerful means of relaxing spasm, and one 
that causes less risk than internal stimulants. 

In the last stage of croup, when the inflammatory symptoms have given place 
to those of prostration and collapse, the effects of unsubdued disease and of the 
unsuccessful lowering treatment, the only resource is in stimulants and cordials, 
by which the powers of life may perchance be excited until the respiration be 
restored tp a better state. Dr. Cheyne remarks, that this is " a time when we 
may with advantage lay aside all lowering remedies, and give burnt brandy and 
ammonia, to which may be added calomel with a minute quantity of opium, and 
the application of spirit fomentations to the surface. Gasping, failure of the pulse, 
a pallid or livid and clay-cold surface, show that our only faint hope is in cordials : 
it must be admitted, however, that a clear discoveiy of the point at which this 
change of treatment ought to take place, is the reward of clinical experience alone, 
and cannot be made in the closet." (Cyc. Pract. Med., art. Croup.) 

It is unnecessary to dwell on the modifications in the treatment required in the 
varieties of the disease which have been noticed; they will be suggested by the 
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character of the symptoms. Thus, cases of the asthenic form of croup will ill-bear 
blood-letting; and, should the disease be unsubdued, may very soon require the 
exhibition of stimulants in addition to the other remedies. Both in it, and in the 
catarrhal varieties, blisters are more beneficial than in the sthenic form. In 
catarrhal croup, also, purgatives are useful throughout the disease ; and they do 
not, as in the bronchitis of adults, tend in any degree to check the expectoration. 
The expediency of using antispasmodics, in the more spasmodic form, has been 
already adverted to. 

It is not necessary to discuss the question of the propriety of resorting to tra- 
cheotomy in croup ; as it has been decisively negatived by Dr. Cheyne, Mr. Porter, 
and other of the best authorities. The trachea of young subjects is so small, vas- 
cular, and difficult to open, and, above all, the obstructing matter of croup so 
frequently extends into the bronchi, or cannot be dislodged, even from the trachea, 
through an incision, that the dangers are many, and the chances of success so few, 
that in general it can scarcely be said that the performance of the operation is 
justifiable. 

The subjects of croup are very liable to a relapse during their recovery from 
the disease. The increase vascularity of the sub-mucous tissue, and the aug- 
mented irritability of the muscular fibres of the trachea and larynx, may continue, 
although not to sufficient extent to cause croupy symptoms ; but whilst this is the 
case, slight exposure to cold, the too early use of animal or stimulating food, or 
the hasty suppression of a free action of the bowels, or of a discharge fi-om a 
blistered surface established for the cure, may excite the inflammation afresh, and 
bring back the stridulous breathing. In these relapses, the disease has commonly 
more of a spasmodic character than in the first instance, the phlogistic condition 
of the body having been reduced by the previous treatment. It is of great impor- 
tance to watch patients during their recovery, and to guard against the recurrence 
of the disease, by continuing to give occasional moderate doses of mercurial pur- 
gatives, and an expectorant mixture with an alkali ; and to maintain some degree 
of counter-irritation in the vicinity of the rieck, by means of tartar-emetic solution 
or an ammoniated liniment. Even after apparent recovery, the child should be 
kept warmly clothed, and not be permitted to venture out of doors, until the 
season becomes mild, and there is no easterly wind. It may often be requisite to 
remove to a warmer climate, especially to a southern or western coast. When 
the season is warm, however, and the complaint entirely gone, relaxing heat is 
to be avoided ; the throat and chest should be daily sponged freely with vinegar or 
salt and water, and afterwards the whole body well rubbed with a coarse towel. 
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History and causes. — Nature. — Diagnosis. — Prognosis. — Treatment. 

Of spasmodic affections of the larynx, the most remarkable is that which affects 
infants, and has been called Laryns:ismus Stridulus — Asthma Infantum— tht 
Crowing Disease — Spasm of the Glottis— Spasmodic Croup, ^-c. 

History and Causes. In the first instance the attacks generally come on during 
sleep: the child starts suddenly, and, instead of ciying as usual, stru^-gles for 
breath, the face becoming flushed, swollen and even purple : after repeated efforts 
a long inspiration takes place, often accompanied with a hooping or crowing 
noise, and the child then recovers its breath and voice, and generally bursts into 
a fit of crying, sometimes remaining dull and heavy for two or three hours after. 
These attacks are apt to come on more frequently during sleep, and whilst the 
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child is awake, particularly on being irritated, or too suddenly tossed in nursing, 
or on being exposed to a cold wind. The infant will then throw his head back, 
and struggle for breath, recovering if with the noisy inspiration before described. 
This noise is not however constantly observed, and depends on the partial opening 
of the rima glottidis ; in some cases it is opened completely, and there is no crow- 
ing, just as the hooping is occasionally absent in pertussis. In the intervals there 
may be no disorder of the breathing or of the general health, but more commonly 
it attacks children that are delicate and irritable with disordered bowels. It is apt 
to occur during the period of dentition in children who are badly fed and much 
confined in too warm or ill-ventilated rooms. In severe cases it may return seve- 
ral times in the day, and as the fits become more frequent, they last longer, some- 
times pass into general convulsions, and have in many instances proved fatal. 

According to Drs. J. Clarke, Cheyne, and Marsh, this afTection is often accom- 
panied with a convulsive contraction of the hands and toes, the hands being 
clenched on the thumbs, and the great toes drawn in: these circumstances, to- 
gether with the fact that general convulsions sometimes succeed, have induced 
these writers to consider the crowing disease as symptomatic of incipient dis- 
ease of the brain. Dr. Cheyne relates three cases in which examination after 
death discovered such lesion: in one, scrofulous tumours in the brain; in another, 
venous congestion and serous effusion; in the third, induration of the brain and 
obliteration of the convolutions. In two fatal cases Dr. Merriman found no 
trace of cerebral lesion, but only a collection of enlarged glands in the lower 
part of the neck, which appeared to have pressed on the par vagum. The late 
Dr. Ley was led by these and similar cases to ascribe the crowing disease to the 
influence of enlarged glands or other tumours compressing and partially paralyzing 
the recurrent or inferior laryngeal branch of the par vagum. Frank and Kopp 
in Germany have found an enlarged state of the thymous gland in some cases of 
this disease; and the latter has therefore named it asthma Ihymicum. They 
appear to refer it to direct pressure on the air-tubes, but it is more probable that 
an enlarged thymous gland would at first act by compressing the recurrent nerves. 
It had long been known that the section of this nerve or of the par vagum 
above its source occasioned a permanent contraction of the glottis, sufficient to 
suffocate quickly. Magendie and others concluded from this experiment that this 
nerve supplied the muscles which open the glottis, and that those which close it 
are influenced by the superior laryngeal nerves. Dr. J. Reid has however lately 
shown that the latter are chiefly sensitive, and not motor nerves, and that nearly 
all the motions of the larynx are affected by the recurrent nerves. We cannot 
then explain the closure of the glottis on the division of the recurrents, without 
referring it to a reflex action on the constrictor muscles through the sensitive 
nerves. The facts however that division of the recurrent nerves causes closure 
of the glottis, and that aneurisms and other tumours pressing on them have been 
known to occasion fits of difficult laryngeal breathing, form so far a fair ground 
for the view of Dr. Ley, that we may admit that enlarged lymphatic glands may 
sometimes have a similar effect. It has been objected by Dr. M. Hall, that were 
paralysis the cause, the affection ought to be permanent and not in fits; but this 
objection is not vahd, for the paralysis is not supposed to be perfect, but that the 
muscles which it affects are unable to antagonize the constrictors of the glottis 
only when these are unduly excited by the immediate cause of the paroxysm. 
The effect of such a pressure as can be exerted by enlarged glands would be a 
weakening of the motory power of the recurrents, rather than a paralysis; and 
its influence would be manifest in the power to keep the glottis open, failing 
only when the act of crying, vomiting, a sudden fright or the like cause, tends to 
close it with more force than usual. But although disposed to admit the con- 
dition described by Dr. Ley as a common cause to the crowing disease, particu- 
larly in its milder forms, we think that there is sufficient evidence to show that it 
is sometimes symptomatic of cerebral di.sease and the forerunner of convulsions, 
or some other formidable svmptom of eerebral disease. The cases of Dr. Cheyne 

Vol. IJ.— 33 



258 iARYNuisMus STRIDULUS, {Diag7iosis — Treatment.) 

point to this conclusion; and we may mention one of a child long under our care, 
which, after being subject to attacks of this affection for nearly two years, be- 
came idiotic. The muscular apparatus of the glottis is so nicely adjusted, and 
the aperture so narrow in children, that any disease of the nervous system affect- 
ing the motory apparatus is very likely to be manifested first here; afterwards 
as it becomes farther advanced, by contraction of the hands and feet; and ulti- 
mately by more general convulsions or by paralysis, according to the nature of the 
lesion. But we do not consider that slight attacks of the croupy inspiration are 
always to be referred either to pressure on the recurrent nerves or to any per- 
manent lesion of the nervous system. The crowing noise which many quite 
healthy children make on being too abruptly tossed in the air, or on being ex- 
posed to a high wind, obviously proceeds from a momentary contraction of the 
glottis under the excitement of the sudden motion. This shows how readily this 
contraction may be excited; and it is rational to suppose that other causes of 
mere irritation to the nervous system, such as dentition, disordered bowels, and 
worms, may occasionally produce the same effect, without inducing any farther 
mischief. Like other spasmodic affections, spasm of the glottis may be induced 
by temporary irritations as well as by permanent changes of different parts of the 
nervous system. 

Diagnosis. The absence of fever, the suddenness of the attacks and of their 
cessation, and the freedom of the respiration in the interv^als, distinguish this affec- 
tion from croup. The absence of cough prevents it from being mistaken for 
hooping-cough. The character of the crowing sound, and the absence of signs of 
any disease of the chest distinguish it from all other affections of the respiratory 
organs. 

Prognosis. From what has been stated as to the nature of the affection it may 
be inferred that it varies greatly in its importance. When it proceeds from teeth- 
ing or disorder of the bowels, it may cease as soon as the source of irritation is 
removed. The fits themselves may prove fatal by lasting so long as to cause as- 
phyxia ; but we apprehend that this will rarely happen unless there be some per- 
manent disease or great weakness of the system. I3ut if the fits recur frequently 
and are excited by slight causes, there is considerable danger of cerebral conges- 
tion or effiision and convulsions being induced by the frequent inten-uptions to the 
respiration and circulation. For this reason the frequent recurrence of the fits is 
dangerous, even if there be no sign of permanent disease in the system. If there 
be contraction of the fingers or toes, the case is still more formidable, but still not 
hopeless ; for even this symptom may be caused by temporary irritation of the 
nervous centres. If the affection can be traced to glandular swellings in the neck, 
or to similar or thymous tumours within the chest, it may generally be removed 
by prompt and judicious treatment; but if neglected and allowed to become ha- 
bitual, it may soon destroy the general health, and prove fatal either of itself or by 
inducing other disease. 

Treatment. The paroxysm is of so short a continuance, that there is scarcely 
time for the application of remedies to remove it. If it threaten suffocation before 
the crowing inspiration announces its decline, it may be useful to dash cold water 
in the face, or to blow forcibly into the ear of the little sufferer : these impressions 
will often succeed in relaxing the spasm, although they are sufficient to excite it 
when not present. Antispasmodics have very little effect. AVhen the fits come 
on very frequently, the warm bath may be used, if it can be done without fretting 
the child, which must be avoided as much as possible, as tending to excite the fits. 
Dr. Marsh mentions a case of a child two years old, in which very frequent 
attacks complicated with general convulsions were stopped and suspended for a 
month after the administration of a tobacco enema (v gr. inftised in 5 j of water.) 

The most important part of the treatment is taat directed to remo-\-o the causes 
of irritation, to improve the general health and the tone of the nervous system, and 
thus to prevent the recurrence of the paroxysms. When the affection is" connected 
with teething, the gum should be divided m any part where it is hot or swollen, 
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whether a tooth be pressing or not. Teeth often irritate long before they are cut ; 
and although the incision of the gum over them do not effect their extrusion, and 
may by taking blood from their capsules even retard this process of dentition, it 
relieves the irritation which they occasion. A judicious course of purgative medi- 
cines will be found useful in almost every case, beginning with mercurials followed 
by castor oil, and keeping up their action by daily doses of rhubarb and magnesia 
or sulphate of potash, or by some of the stronger purgatives if the bowels are tor- 
pid, recurring occasionally to the mercurials whenever the excretions are clay- 
coloured or too dark. Dr. Merriman recommends that aperients be used so as to 
produce at least two full evacuations daily. Dr. Joy mentions a case in which, 
after purgatives and change of air had failed, the affection was removed on the 
occurrence of a spontaneous diarrhoea. Whenever there is any appearance or 
^suspicion of the existence of glandular swellings, as a cause of the disease, it will 
be proper to exhibit a course of alkaline medicine with small doses of the hydrio- 
date of potash. Dr. Merriman found that the continued use of soda, or a strong 
infusion of burnt sponge, materially contribute to the cure of the complaint; and 
this is quite in accordance with the view that he and Dr. Ley have taken of its 
nature. In case of convulsions or an approach to them shown by contractions of 
the fingei-s and toes, strabismus, &c., it may be necessary to draw blood from the 
temples and nape by leeches or cupping, and to apply cold to the head, while the 
lower extremities are bathed in warm water. But it often happens that there is an 
atonic or anaemic state of the system rather than plethora : in such cases blood- 
letting is eventually hurtful ; and much benefit may be derived from the judicious 
administration of tonics, preceded by and combined with aperients. 

All writers agree in considering the management of the regimen and food of the 
greatest importance in this disease. Change of air is often of more avail than any 
system of medication ; and the child should be carried out into the open air as 
much as possible, only avoiding cold vdnds ; and its apartments should be well 
ventilated without exposure to partial cmrents. If it do not bring on the attacks, 
free sponging of the body with cold salt water every morning should be practised; 
or if the child be very delicate, it may be used tepid. The clothing also requires 
particular attention ; in cold weather, a sufficiency of warm woollen clothes must 
be worn, and on no account should the arms and chest be left uncovered from Oc- 
tober to June ; the neglect of this precaution through the vanity of mothers, has 
occasioned the sacrifice of many children. The food should be nutritious but 
simple, given at regular hours and not more in quantity than the stomach can di- 
gest; if the child is under twelve months of age, it is by far the best plan to nourish 
it by the breast only to the sixteenth or eighteenth month, due attention being paid 
to the health of the nurse and changing her if necessary; but when this cannot be 
accomplished, the best first substitute is asses' milk or cows' milk, a little sweet- 
ened and diluted with half its bulk of lime-water or pearl-barley gruel. For chil- 
dren above the age of two years, milky and farinaceous food with a little meat or 
broth alternately once a-day, will generally be most suitable. 



NERVOUS AFFECTIONS OF THE LARYNX, 
IN THE ADULT. 

1 . Spasmodic affections of the larynx in the adult are generally connected 
with some inflammatory or organic disease there, or by the presence of a foreign 
body; but occasionally they occur as the result of more distant spinal or nervous 
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irritation, under the garb of hysteria. The sensation called globus hystericus is 
sometimes distinctly attended with a spasmodic constriction of the glottis, which is 
probably excited by wind in the stomach or even in the oesophagus, for it is gene- 
rally relieved by flatulent eructation. The choking sensation produced on swal- 
lowing too large a morsel is also in part owing to the spasm of the glottis: all these 
associations of symptoms are rendered more intelligible by the experiments of Dr. 
Reid, which prove the sensations and motions of both pharynx and larynx to de- 
pend on the same nerve— -the vagus. More rarely the constriction is of a more en- 
during kind, and accompanied by fits of croupy breathing and a convulsive ringing 
cough. Like the crowing inspiration of infants, this may arise from temporary irri- 
tation, or from more permanent disease of the nervous centres. Dr. Stokes men- 
tions cases in which spasmodic affections of the larynx terminated in inflammation 
of, and efl'usion under, the membranes of the brain. The same writer describes 
another case in which a patient, long tormented by all kinds of hysterical disease, 
with occasional obstinate fits of laryngeal spasm and cough, died sufibcated by 
an abscess involving the cricoid, without any other organic lesion. May this 
abscess have originated in a tumour, which caused by reflected spinal irritation 
the long train of spasmodic symptoms from which this patient had suflfered? 
Nervous affections of the larynx chiefly affect females, and may present all the 
degrees of inconstancy and intractability which disorders called hysterical often 
exhibit. If not rendered inveterate by indulgence or habit, they may sometimes 
be resisted by an act of the will: we have known a most violent form of convul- 
sive cough with stridulous breathing, which had resisted every kind of treat- 
ment, cured through the patient's hearing the actual cautery prescribed for the 
next attack. 

The treatment of spasmodic aflfections of the larynx is to be generally conduct- 
ed on the usual principle, of giving antispasmodics to remove or prevent the attacks, 
and improving the tone of the muscular system and diminishing nervous irrita- 
bility by tonics, regular exercise in the open air, and other suitable means. 
Foreign bodies in the larynx and even in the oesophagus may excite violent and 
fatal spasm of the glottis, The treatment of this subject belongs rather to surgery 
than medicine. 

2. Atonic or paralytic affections of the larynx are chiefly known by the symp- 
toms of aphonia, hoarseness, or some other alteration of the voice. This symptom 
is commonly connected with inflammatory or structural disease of the vocal ap- 
paratus: but even in these the sudden exacerbations show that much of it is ner- 
vous: and in nervous and hysterical subjects we not unfrequently find aff'ections 
of the voice independent of any other disease of the larynx. Some persons not 
unfrequently lose their voice from sudden mental emotion, taking particular 
articles of food, menstrual irregularities, and other causes which operate on 
the nervous system; and the sudden manner in which they often regain as 
well as lose the voice, sufficiently points out the nature of the affection. We 
had the care of a lady, who from such causes is liable to lose suddenly not 
only her voice but also her power of articulation for days together, and to 
regain them as suddenly, For some time relief was instantaneously given, 
merely by her taking an electric spark with her fingers. This at last lost its 
efficacy, and even shocks failed; subsequently it was found that holding a lump 
of ice in the mouth was quite effectual, The complaint originated in a low fever, 
and the liability to its recurrence has diminished with the improvement of the 
general health under the use of mild metallic tonics with change of air. At pre- 
sent the attacks are rare, of short duration, and may be removed by drinking a 
little wine. The affections of the speech often preceding and accompanying 
general paralysis, are those of articulation rather than of the voice. But the voice 
is often changed or suppressed in attacks of violent palpitation, and particularly 
in cases of aneurism involving the arch of the aorta, the innominata, or right sub- 
clavian artery; and this circumstance is obviously referrible to the manner in 
>vhich the recurrent nerves are stretched or compressed by these tumours. 
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Nervous aphonia is generally symptomatie of sorAe other general or local dis- 
ease: its treatment therefore must vary according to the nature of the primary 
affection. In the purely nervous or hysterical cases, the fetid gums and other 
stimulants as temporary means, and a course of steel and other tonic medicines, 
with free exposure to a healthy air, the shower or plunge bath, and correspond- 
ing regulation of the mode of living, comprise the measures most likely to be 
successful. But sometimes either with or without those more remote causes, 
the local affection depends in great measure on relaxation or weakness of the 
muscles concerned in the formation of the voice. In such cases stimulant 
and astringent gargles, as of port wine, alum, infusion of rhatany root, or 
even a weak infusion of galls, will prove useful. The injection of a solution 
of sulphate of zinc or of nitrate of silver in the manner recommended by Trous- 
seau, and described in the treatment of chronic laryngitis, would probably be 
still more efficacious. We have known several instances of clergymen, whose 
vocal organs have been weakened and relaxed by over-exertion, in which much 
benefit was derived from the use of astringent gargles. A piece of camphor kept 
in the mouth for some time before speaking is also of use. In some cases, the 
relaxation may be removed by the internal use of the balsams of capaiba or Peru. 
But unless there be a temporary suspension of all extraordinary exertions of the 
vocal organs, the effect of all these remedies will be very transient 



CATARRHAL INFLAMMATIONS. 

ACUTE CATARRH. 

General observations on catarrlial inflammations. — Symptoms of Acute Catarrh. — Coryza.— . 
Mild Bronchitis.— Physical signs, — Causes. — Treatment. 

By Catarrhal Inflammations of the air-passages is meant, those affections which 
are attended by an increased and altered secretion from the mucous lining of the 
tubes. From their most frequent cause they have received the common name of 
colds; and they are farther distinguished according to their seat. Thus, in the 
nasal canals, the complaint is called a cold in the head, coryza, or nasal catarrh: 
in the fauces, it is catarrhal sore throat, or cynanche; whence it may branch off by 
the Eustachian tube, causing deafness and earach; or by the lachrymal duct, 
causing catarrhal ophthalmia, or a cold in the eyes. In the larynx and trachea, and 
its branches, it constitutes a catarrh or cold in the chest; in which case, from its 
most prominent symptom, the complaint is called a cough. Although, by a few 
writers, this affection of the mucous membrane of the air-passages has been con- 
sidered not to be essentially inflammatory, we do not hesitate to class it as such, 
for its course and phenomena are undoubtedly those of inflammation; and to 
reckon it otherwise, because there may be something specific and non-inflamma- 
tory in its origin, would be to follow a doubtful hypothesis, rather than plain fact. 

The divisions which we purpose to adopt, are made with a view to important 
practical distinctions, rather than because they exist naturally; for the different 
affections, thus separated, pass by imperceptible gradations into one another. 
The more acute catarrhal inflammations of the air-tijbes, present especially two 
forms, which vary greatly in their severity, on account of their difference in ex- 
tent and the situations which they occupy. 1. ^cute Catarrh, which in the 
nasal passages is Coryza, and in the upper parts of the air-tubes a form of Mild 
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Bronchitis; and 2. Bronchi/is, which affects the air-tubes more extensively, and 
by its effects interferes with the function of the lungs. 

^Symptoms of Jicute Catarrh. The first symptom of catarrh, or, as it is popu- 
larly termed, a cold, is generally a feeling of fulness or obstruction in one or both 
nostrils, or a sense of tickling or relaxation in the throat, with an uncomfortable 
sensation in the stomach, approaching to nausea, and attended with tlatulence; 
or, in those more liable to cough, it may begin with tightness and uneasiness in 
the chest, with slight hoarseness, and irritation of the glottis. Any of these are 
commonly accompanied by some feeling of chilliness, occasionally with slight 
rheumatic pains, which are sometimes the first symptom, and indicate the gene- 
ral disturbance which precedes the localization of the disease. As yet it may be 
uncertain what form the complaint may assume, although most individuals know 
from experience the course which it is likely to take in their own persons. 

When it becomes developed as a Coryzu, or cold in the head, there is a sense 
of fulness and obstruction of one or both nostrils, accompanied by the secretion 
of a thin colourless fluid. This flux comes on from time to time in an increased 
quantity, and the increase is always attended by an aggravation of the uncom- 
fortable feelings of fulness and tickling, with frequent sneezing, and copious 
flow of tears from the eyes, which are full and injected: these effects show an 
acrimony in the discharge, as well as an increased sensibility of the pituitary mem- 
brane lining the nasal fossae: this is farther evinced in the progress of the disease, 
by the redness and excoriation of the end of the nose, and the skin above the 
upper lip. The senses of smell and of taste are always impaired, the latter often 
quite destroyed; there is often headach, or a sense of weight and heat over the 
brows, supposed by some to be occasioned by the catarrhal inflammation affect- 
ing the lining of the frontal sinuses. The partial or complete obstruction of the 
nasal passages, although caused entirely at this stage by the swelling of the mem- 
brane, gives the feeling of their being plugged up: and the same obstruction often 
renders the voice thick and nasal; subsequently it becomes husky from the swell- 
ing of the laryngeal membrane. If the attack be severe, there is fever, with loss 
of appetite, and pains of the back and limbs; and in almost every case an unusual 
degree of chilliness and sensibility to cold. The disorder is at its height gene- 
rally about the third day, and then begins to decline; the flow from the pituitary 
membrane becomes more scanty and viscid, and less acrid, the lachrymation 
ceases, the swelling and obstruction diminish, while the headach and other symp- 
toms proportionately abate, and between the fifth and seventh day the disorder 
may be entirely removed. Not, unfrequently, however, fresh cold is taken from 
the slightest cause, and the coryza, with its attendant symptoms, is kept up for 
a longer time; and so long as the secretion is copious and thin, no amelioration 
of the other symptoms takes place. Still more commonly, as the irritation of the 
nasal passages subsides, that in the throat and larynx begins. The inflammation 
seems to be of the creeping or erysipelatous kind; and may wander along the 
Eustachian tube, causing dulness of hearing, perhaps with earach; along the 
fauces, causing sore throat; and down the oesophagus into the stomach, occasion- 
ing slight gastritic dyspepsia. Its more common course, however, is down the 
air-tubes, giving rise to the bronchial form of catarrh to be presently described. 

Coryza not unfrequently attacks infants, and so obstructs the nostrils, as to 
interfere with the process of sucking, in which nasal respiration is necessary. 
The child leaves off repeatedly, becomes fretful, and sometimes purple in the 
face, in a few seconds at\er each time of taking the nipple. In children pre- 
disposed to convulsions, these efforts, and the disturbed circulation ensuino- from 
them, sometimes prove the exciting cause of a fit. 

When catarrhal inflammation extends to the upper bronchial tubes, constituting 
a form of mild bronchitis, it commences with coryza, or sore throat, and in- 
creases as the latter affections diminish; but in persons who are liable to coughs, 
it often is the first effect of exposure to cold. The first symptom is sometimes 
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a feeling of coldness at the top of the sternum, with roughness or dryness in the 
throat, which occasions frequent attempts to scrape the throat. Then follow 
sensations of heat; tightness, soreness, or pain in the same part, with a cough, 
which is at first short and dry, but soon becomes longer, more urgent, and ac- 
companied by the expectoration of a glairy, saline tasted, transparent mucus. 
This secretion, so far from relieving the cough, obviously aggravates it by tick- 
ling and irritating the glottis, and probably possesses somewhat of the same acrid 
quality with that of coryza. This acrimony may be owing to the increased pro- 
portion of saline matter, which not only is evident to the taste, but has been 
chemically shown by Messrs. Brett and Bird to exist in the expectoration of 
bronchitis. The full development of catarrhal inflammation in the air-tubes is 
usually attended, especially towards evening, with quickened pulse, hot skin, 
and scanty high-coloured urine, with some degree of fever, and some shoi'tness 
of breath. 

The physical signs more clearly mark the condition of the bronchial mem- 
brane. In the earliest stage, perhaps, before any cough or other symptom of 
pectoral disease, various dry rlwnchi, the sonorous and sibilant, Avith a diminu- 
tion of the respiratory murmur, announce the narrowing of some of the air-tubes. 
More rarely, a total absence of sound in a part of the chest shows that the ob- 
struction there is complete; while the unimpaired sound on percussion proves 
that the vascular structure is free. These obstructions, no doubt, arise chiefly 
from the swelling of the mucous and sub-mucous tissues, as we find the same 
take place in the nasal canals, when they are the seat of the kindred affection — 
coryza. Dr. Stokes supposes that a spasmodic constriction of the circular fibres, 
rendered irritable by the inflammation, contributes to the coarctation of the tubes. 
The bronchial tubes do not remain long in this dry state; the secretion com- 
mencing first gives a roughness to the other sounds, then adds to them a sound 
of bubbling; which is the mucous rhonchus ; but this is seldom so loud as the 
other sounds, and when the disease occupies only the deep-seated tubes, it may 
scarcely be heard at all. According as the liquid is in the large or the small 
tubes, the bubbles, and the crackling which they produce, will be coarse and 
unequal, or fine and more uniform. The usual seat of all these sounds, in the 
milder forms of bronchitis, is in the middle parts of the chest, whether in front, 
behind, or at the sides, where the larger bronchi lie. The lower tones imply an 
affection of the larger tubes; but the acute notes do not indicate that the finer 
tubes alone are diseased, for they may be produced in the large tubes also, when 
the obstruction is considerable; and when there is heard an acute or whistling 
note prolonged through the whole act of inspiration or expiration, it may be 
known not to be produced in the finer tubes, because the air is not so long a time 
passing through them. The deep sonorous rhonchus, like the note of a violon- 
cello, is probably seated at the branching oflf of a large bronchus; and so strong 
are its vibrations, that it may be often felt by the hand applied to the exterior, 
or by the patient, who can point out the spot where it is produced. These va- 
rious sounds may accompany either the inspiration, expiration, or both. 

The decline of this mild form of bronchitis is announced by a looser character 
of the cough, and a change of the expectoration to an opaque, thick, less cohe- 
rent phlegm, which is generally first perceived in the morning, that being the 
time when most inflammatory and febrile diseases show a tendency to remission. 
With this change, there is a general amelioration of the symptoms. The con- 
striction of the chest is diminished or removed, the pulse loses its frequency, the 
skin becomes cooled by perspiration, the urine more copious and deposites an 
abundant sediment, and the decline of all the troublesome symptoms very gene- 
rally corresponds with the altered character of the expectoration. This seems 
to have lost its irritating quality; is more tasteless; and comes up by easy cough- 
ing, in distinct pellets of opaque yellowish-white or greenish-white mucus, to 
which the soot and smoke of the air in large towns often give a gray tinge. 
Sometimes the sputa assume a consistent form without opacity, which renders 
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the cougli and expectoration easier, but it is not accompanied by the general im- 
provement so remarkable when the sputa become simply opaque. In either 
case, the inspissation of the bronchial secretion causes some change in the phy- 
sical signs; the bubbles are heard to break more rarely, and give more of a 
whistUng or ticking sound; and the sibilant and sonorous rhonchi become re- 
markable; but they change with every cough or forcible act of breathing. The 
same clots of mucus that by this partial obstruction to the air cause these rhonchi, 
sometimes block up entirely one or more of the tubes, and stop the sound of 
respiration in the part to which the tubes lead. But this stoppage is seldom per- 
manent; and a cough or deep inspiration will often open it or shift it to another 
situation, and the air is then heard to enter with a whistling or a clicking noise, 
where all had been silent before. The sound on percussion is still uniformly 
good; and this circumstance, with the varying respiration and rhonchi, characte- 
rizes bronchitis in this stage. 

Such is the ordinary course of the slighter cases of mild bronchitis, which may 
last from a few days to two or three weeks, but if neglected may continue for a 
much longer period, and assume a chronic form. 

Causes. The most common exciting cause of acute catarrh, whether affecting 
the nasal passages or the air-tubes, is exposure to cold or sudden transitions of 
temperature. This cause is always more effectual when it is partially appMed, as 
by standing or sitting in a draught of air, especially if the body be heated ; by wet 
feet, or wearing damp clothing. Acute catarrhal affections often prevaU epidemi- 
cally, probably depending on sudden atmospheric changes, some of which are, ob- 
viously enough, those of temperature, but in other cases they are of a less intelli- 
gible kind, being perhaps connected with electric conditions of the air that elude 
our scrutiny. Certain it is, that the most severe and universal forms of epidemic 
catarrh have occasionally appeared without being preceded by equally remarkable 
transitions of temperature. An opinion prevails among many persons, that catarrh 
is infectious ; this rests on the equivocal evidence of their so frequently affecting, 
consecutively, the different members of a household. A catarrhal affection of the 
eyes, nostrils, and up\')er portion of the air-tubes, very generally accompanies 
measles, and more rarely small-pox and scarlatina. Irritating gases, vapoui's, or 
dust, may excite catarrhal inflammation of the pituitary and bronchial membrame; 
but is of a slight kind, and soon passes away, unless the cause be reapplied. 

The only complication of acute mucous catarrh of the air-passages, which it is 
necessary to notice, is that with disorder of the gastro-hepatic function ; in which, 
in addition to the catarrhal symptoms, there are headach, thirst, a loaded tongue, 
loss of appetite, occasionally nausea, or even vomiting, sometimes with tenderness 
at the pit of the stomach, or in the right hypochondrium; sometimes a slightly 
jaundiced skin and conjunctiva ; and bowels constipated or irregularly loose, with 
dark or clay-coloured dejections. Dr. Copland mentions rheumatism as a disease 
with which catarrh is sometimes complicated, to which, he thinks, it bears some 
affinity. We have not observed this complication ; and although there are occa- 
sionally slight wandering pains, like rheumatism, in the early stages of catarrh, 
they rarely take the course of true rheumatism. 

Treatment. " A cold," which is one of the most common of all diseases, is 
rarely considered an object of more than domestic treatment ; yet, trivial as it is, 
it is often formidable in its consequences. The ordinary method of treating a cold 
is, certainly, rather palliative than positively curative ; but it generally rnitigates 
its severity, and hastens its termination. A brisk purgative, conjoined, if there be 
febrile disturbance, with a moderate dose of calomel and James's powder, or tar- 
tarized antimony (the mercurial being increased and repeated in qase of o-astro- 
hepatic disorder,) a hot pediluvium at night, confinement to a room of moderate 
temperature, or to bed in order to increase the perspiration, which may be pro- 
moted by warm diluent drinks, will generally serve to moderate the complaint. 
Temporary relief may sometimes be given to the headach and severe catarrhal 
irritation of the nasal passages, by holding the face, with the head covered with 
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flannel, over a vessel of hot water ; and, in the case of the coryza of infants, the 
repeated application of a sponge squeezed out of hot water will often succeed in 
freeing the air-passages for a time, and in thus enabling the infant to suck. 

The cerebral symptoms which under these circumstances are sometimes developed in cliil- 
dren, are quite serious in their character. Besides using the remedies pointed out by the 
author, it is often of great service to place a cup filled with tar, which is kept hot by being 
suspended in a larger vessel of water kept at the boiling point; the vapour of the tar facili- 
tates the secretion from the nostrils, and often greatly relieves the child. Holding the head 
of the child for a few moments over a vessel of hot water, or of hot vinegar, is often of great 
benefit, and above all a repeated change of position is advisable, so that by inclining the head 
forwards the flow of mucus may be facilitated. The coryza of young children is often an 
affection which causes great annoyance and sometimes danger. G. 

When the catarrh extends to the air-tubes, the same mild antiphlogistic plan 
may be pursued, with the addition, in more severe cases, of leeches above the 
top of the sternum, or a blister or tartar emetic liniment to the upper part of the 
chest, and the frequent use of a cough mixture, to diminish irritation and promote 
expectoration. Various combinations may answer for this purpose. Mix- 
tures containing antimonial or ipecacuanha wine (Tr[x to fT[xx) with tinc- 
ture of hyoscyamus or conium (tT[xx to Tl|xxx) or hydrocyanic acid (TitJ,) 
for the early stage and with tincture of squill (ttlx to tri^xx) and com 
pound camphor tinctiu-e (tt[xx to 7T[xl,) for the subsequent periods, generally 
answer well. But the efficacy of these remedies is decidedly increased by com- 
bining them with an alkali. From tt[ x to Til xx of the Liquor Potassa9, or an 
equal number of grains of carbonate of soda, or in more asthenic cases ttl xx or 
Tt^xxx of the Sp. AmmoniaB Arom., are sufficient: in the greater number of cases, 
such alkaline remedies quiet the cough and promote expectoration far better than 
the oxymels and acid linctus or lozenges that are commonly in use. To have 
their full effect, cough medicines should be taken frequently, at least four or five 
times a-day ; for, besides that, their object is to increase continually the secretion 
of the bronchi through the circulation, they seem to act, in some measure, directly 
on the glottis and its neighbourhood; and in the intervals it is useful to have in the 
mouth a demulcent substance, such us gum arable, the solution of which tends, 
also by continuity, to sheathe these same irritated parts. 

In order to ensure the success of this mode of treating catarrh, more or less 
nursing and confinement is essential. To give diaphoretics and diluents, and at 
the same time to expose the body to transitions of temperature, which are almost 
unavoidable without confinement, will tend rather to increase a cold than to 
diminish it : yet few persons think it worth while to confine themselves for the sake 
of a cold, and thus either let it run its natural course, or make an even worse 
compromise, by nursing and sweating during one part of the day, and exposing 
and chilling themselves at another. Now, as these ordinary antiphlogistic means 
are inconvenient, and do not succeed in cutting short a catarrhal inflammation, 
there are other measures, which, if used at the outset of the disease, within a day 
or two of its commencement, often prove prompt means of arresting it altogether, 
or of bringing it to a speedy termination. 

One of these methods is, by taking at bed-time, at the earliest stage of the cold, 
(whether the affection be felt in the nasal passages, the throat, the chest, or in the 
system generally,) a full dose of opium in some form, following it the next morn- 
ing by a brisk cathartic. From ten to twenty grains of Dover's powder, or two 
grains of opium with two of ipecacuanha, or a quarter of a grain of tartar emetic, 
or half an ounce of compound tincture of champhor, are the most eligible forms of 
opiate. It is safer to add a few grains of calomel or some milder mercurial, to 
prevent the restringent effect of the opium on the secretions. When the remedy 
acts well, the patient sleeps soundly, generally perspires freely, and awakes in the 
morning free from his cold, but often with some headach and nausea. These are 
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generally relieved by a brisk purgative, and no farther ailment is felt than a degree 
of languor which another night's rest may remove. This remedy seems to ope- 
rate by deadening the morbid sympathies, and thus breaking thie chain of actions 
on which the process of inflammation depends ; as we find it cut short, in some 
cases, of more serious inflammations, after the general vascular action has been 
reduced by blood-letting. Somewhat in the same way may be supposed to act 
the hot, spirituous, and vinous remedies which are popularly employed to check 
a cold ; and which, hazardous as they are, were in some measure commended by 
Laennec. This kind of treatment may, however, prove injurious, where the diges- 
tive organs are weak, or where a tendency to other inflammations exist ; and, by 
suppressing the expectoration, may change a bronchial catarrh into pneumonia. 

Another method of stopping a cold is by abstinence from all kinds of liquid. 
This plan originated with the writer, who has practised it in his own person for 
the last twelve years, with such success, that colds and coughs, that used to con- 
tinue for several weeks, have been generally cured in two or three days. It was 
first adopted especially in the treatment of coryza, in which, as the earlier stage 
of catarrh, it is the most successful ; but it was soon found to be of great utility in 
catarrhal bronchitis. About six years ago, M. Piorry also recommended this plan 
as a means of diminishing the expectoration in various forms of bronchial disease ; 
but it does not appear that he adopted it with the view of removing catarrhal 
inflammation. The great effect of abstaining from liquid food is promptly to 
reduce the mass of the circulating fluids. The natural fluid secretions continue, 
although in diminished quantity; the urine is stQl exci-eted, but its watery part is 
decreased ; the skin continues to perspire, either insensibly, or obviously under the 
influence of increased warmth or exercise. This is not the case with the morbid 
secretion from an irritated membrane: the irritation is lessened with the de- 
creasing fulness of tlie blood-vessels ; the scantier circulating fluid being now 
taxed for the habitual and necessary secretions too closely to supply it, the morbid 
flux soon ceases, and the diseased membrane, no longer irritated by its own secre- 
tion, is restored to a healthy condition. If liquid be freely taken too soon, before the 
membrane has lost its diseased action, the discharge wiU return and the complaint 
be as severe as ever. But if, when the discharge has ceased after twenty-four 
or thirty-six hours of abstinence from liquids, means be taken to keep up the na- 
tural secretions, as by exercise, with a warm state of the surface, a little liquid 
may be taken with impunity, the bulk of the circulating fluid being still below 
the amount at which it can readily supply any demand from the irritation of the 
diseased membrane. This is probably the physiological principle of the curative 
influence of the dry treatment on catarrh. It is very essential for its success, 
that it should be applied in the early irritative stage of the complaint; and it is 
most effectual when the catarrh affects chiefly the nasal membrane. If there be 
any fever, and especially if the state of the bowels require it, an aperient with an 
antiraonial should be given; for this favours that free state of the secretions on 
which, as we have seen, the efficacy of the dry plan depends. In milder cases, 
this is not necessary. For similar reasons, it is desirable that the solid food be 
not of a too rich or heating kind; for this, undiluted by liquid, might be apt to 
disagree. Bread, or any consistent farinaceous food, with a little butter, vegeta- 
bles, white fish, white or gelatinous meats, light puddings, and dried fruits, are 
suitable articles for a dry diet. Although a total abstinence from liquids is the 
most effectual, yet, taking about a table-spoonful of tea or milk with breakfast and 
the evening meal, and a wine-glass full of water on going to bed, does not pre- 
vent the success of the plan, whilst it diminishes its discomfort. But the suffer- 
ing from this voluntary privation is trifling in comparison with that from a severe 
cold; in fact, except with those who are habitually thirsty, it is rather negative 
than positive, arising from the imperfect enjoyment of eating without drinking. 
A great advantage of this plan is, that it does not interfere with common active 
pursuits, and needs no nursing or confinement. In fact, if care be taken to pre- 
vent the surface from being chilled, exercise in tlie open air promotes the success 
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of the plan, by favouring the natural gecretions. On the other hand, those who 
treat their colds by slops and diluents, which act chiefly by increasing the per- 
spiration will suffer from the least transition of temperature, which will have a 
greater influence on a freely perspiring surface. The time necessary to effect a 
cure by the dry plan will vary in different individuals, according to the present 
quantity of their circulating fluid, the activity of their secretions, and the intensity 
of the catarrhal disease; and also, somewhat according to the hygrometric state 
of the air, longer time being always required when the weather is cold and damp. 
On the average, forty-eight hours of abstinence will be sufficient. We have 
known thirty-six hours enough; but some severe and obstinate cases require 
three days. The period may generally be somewhat shortened by exercise and 
warm clothing, or lying in bed, or by commencing with a purgative, or by any 
other dry means of increasing the natural secretions. The catarrhal affection is 
generally much relieved at the end of the first day, and only troublesome at times; 
but the cure is not complete till all slvffi,ng is gone, and nothing but a consistent 
mucus is formed, without irritation in the nasal or bronchial passages. Some- 
times this secretion continues for a few days; but, unless fresh cold be taken, it 
causes no inconvenience, and soon ceases. In these cases, it is generally pru- 
dent to take an aperient and diaphoretic on returning to the use of liquids, which 
it is always best to begin at night, when there is less risk of relapse from fresh 
exposure. 

There is a chronic variety of coryza wliich is very troublesome ; it occurs chiefly in per- 
sons of a scrofulous constitution, and although it is not in itself attended with much danger, 
it is often difficult of cure. The mucous membrane of the air-passages, that is, of the nasal 
fossis, is thickened and secretes a large quantity of mucus, which is sometimes altered in its 
quality and more opaque than usual. The coryza is unattended with pain, but the inflamma- 
lion in many cases extends to the throat, and then becomes a variety of the chronic pharyn- 
gitis which is so common amongst clergymen. The best means of treatment are the alteratives 
and tonics; that is, the preparations of iodine and sarsaparilla, and stimulant inhalations, 
especially the vapour of chlorine, tar, and vinegar. These may be alternated with soothing 
remedies, as the vapour of water. G. 
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Acute Bronchitis. 

The more intense form of acute bronchitis differs from the milder kind already 
described, in the greater extent of the bronchial tubes which it occupies, rather 
than in pathological character. Its local nature and signs are the same; but its 
general symptoms differ, inasmuch as the system suffers more from the greater 
intensity and extent of the inflammation and of the functional disorder. This 
disease presents itself under two forms, long distinguished by the terms sthenic 
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and asthenic. In sthenic bronchitis, inflammatory symptoms are marked from 
the commencement: there are generally pain, and constriction across the sternum; 
hard severe cough, with glutinous expectoration; much fever, heat of skin, thirst, 
headach, and scanty urine; white tongue, with red edges; quick and often hard 
pulse; hurried breathing, often, accompanied with a feeling of great oppression; 
and cough on the least exertion. The pain in the chest is commonly referred to 
the sternum, and is more obtuse than the pain of pleurisy. The expectoration is 
usually scanty at first; afterwards it becomes more copious, glairy, frothy, some- 
times streaked with blood, and its expulsion gives but little relief to the cough 
and breathing: it is compared by Andral to white of egg in diff'erent degrees of 
dilution, and from chemical analysis appears to contain free albumen, which is 
not present in healthy mucus: its quantity increases in the evenings, when there 
is a general aggravation of all the symptoms, more especially of the fever, dys- 
pnoea, and cough. The physical signs are similar to those of the mild form; but 
they are here heard more extensively throughout one or both sides of the chest. 
The rhonchi are at first sibilant and sonorous; afterwards mucous and sub-mucous, 
reaching to the inferior portions of the lungs, with a weakened respiratory mur- 
mur, announcing the presence of the inflammatory mucus even in the smaller 
tubes: but the clear sound on percussion declares the vesicular structure still free. 

If relief be not afforded by expectoration, perspiration, or prompt remedial 
measures, the disease soon shows a change of character, fi'om the increased dys- 
pnoe, and symptoms of partial asphyxia that ensue. Then come on feelings of great 
depression ; the pulse is weak, as well as very quick, and ofl:en irregular ; the func- 
tions of the sensorium are impaired or disturbed ; the muscular strength is much 
reduced ; the countenance becomes anxious, and pallid, or partially livid, according 
to the quantity of blood in the system ; partial sweats appear ; the pulmonary con- 
gestion becomes evident, by the slightly diminished resonance on percussion in the 
postero-inferior regions of the chest. The continuance of this state, and the im- 
perfect arterialization of the blood, farther disturb other functions ; the secretions 
become more scanty and vitiated; the tongue is loaded with a brown fur; the 
thirst is intense ; and all these disorders concur in re-acting on, and aggravating 
the original disease, and in injuring the natm'al powers. Such is the loss of ba- 
lance that results fi'om the disturbance which severe bronchitis makes on the im- 
portant function of respiration. The share which this function has in giving cha- 
racter to the constitutional symptoms, is seen in the fact, that veiy similar effects 
are met with in persons who have been subjected to an asphyxiating influence. 
The step from this condition to death is but a short one. In favourable cases, 
the disease declines between the fourth and the eighth days; the dyspncea is 
diminished, and is confined chiefly to the evening, when there is abuost always some 
tendency to exacerbation. The expectoration becomes opaque, and less glutinous 
and frothy ; and on being voided, gives more relief to the cough and dyspnoea. The 
breathing becomes less laboured ; the countenance improves, and resumes its pro- 
per colour ; the symptoms of fever abate ; and the disease either entii-ely sub- 
sides, or passes into a chronic form. 

The chief difference presented by the asthenic or humid form of bronchitis 
{peripneumonia notha, as it was formerly termed,) is the early appearance of 
signs of depression, generally attended with gastric derangement; quick, wiry, 
often irregular and unequal, pulse; hot skin towards evening! headach, and thirst. 
Oppression of the breathing is here one of the eailiest symptoms, accompanied by 
a peculiar wheezing ; and, on auscultation, we find in the universal mucous rhon- 
chus the proof of the early presence of a profuse secretion in all the tubes. The 
dyspnoea is liable to temporary exacerbations, which are often so severe as to pre- 
vent the patient from lying down, and are accompanied by extinction of the voice. 
During these attacks, there is sometimes some dulness on percussion, and occa- 
sionally even bronchophony in the posterior region on one side, which is re- 
moved with the decrease of dyspnoea. These probably depend on the quantity of 
liquid mucus in the bronchial tubes and cells ; and on a temporary pulmonary 
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congestion. The expectoration may be scanty at the outset, but afterwards be- 
comes very copious and frothy. This form of bronchitis commonly attacks elderly 
people, those of a lax phlegmatic habit, and such as have habitually a cough with 
copious thin expectoration. In young children, a very fatal kind of bronchitis of 
the asthenic kind sometimes comes on in a most insidious manner. It may at 
first present the aspect of a common catarrh with coryza, without pain, much 
fever, or marked derangement of the functions. On attentive observation, how- 
ever, the breathing is observed to be frequent, accompanied with wheezing, par- 
ticularly before and after the fits of coughing ; while the pallidity of the counte- 
nance, and heavy state of the child's spirits, indicate something more than a com- 
mon cold. The cough is not always present ; and as children do not expecto- 
rate, the disorder in the chest may escape remark, untU the dyspnoea suddenly 
comes on and renders the danger imminent. 

Causes. The most common exciting causes of severe bronchitis are the same 
as those of the milder form of the disease, from which, as we have before ob- 
served, it differs rather in degree than in kind : cold, particularly conjoined with 
moisture, applied locally or generally, as by wearing damp clothing, or exposure 
to a cold, moist, variable atmosphere, especially after the body has been heated by 
exercise or crowded rooms. Particular conditions of the atmosphere may excite 
sthenic bronchitis in those of an inflammatoiy habit ; and the humid form of the dis- 
ease in those of a moi'e relaxed constitution, A severe kind of bronchitis often accom- 
panies some of the eruptive fevers, measles, erysipelas, small-pox, and scarlet fever, 
and causes the chief danger that accompanies them. In some cases, the recession 
of the rash is followed by great increase of the bronchial affection, which is an- 
nounced by sudden and oppressive dyspnoea. From the suddenness of the pro- 
duction and disappearance of this symptom, which is occasionally observed in 
these cases, it is very probable that they are rather congestive than inflamma- 
tory ; although, if the congestions continue, they take the form of bronchitis. Of 
the same character is the symptomatic bronchitis of continued fevers, in which 
the symptoms of the local disease are often so obscured, that it may run on to a 
fatal termination without being discovered, till its nature has been revealed by 
dissection after death. Auscultation in such cases, however, generally reveals the 
lesion — the sibilous, sonorous, and sub-mucous rhonchi being heard in every part 
of the chest. Bronchitis supervening on erysipelas sometimes depends on the propa- 
gation of the inflammation by continuity, and may prove rapidly fatal. Erratic 
gout may manifest itself also in the form of bronchitis, which may be dangerous 
if the attack be sudden: in general, it vanishes quickly on the appearance of gout 
in an extremity. 

The anatomical characto'S of acute bronchitis, as far as they present themselves, 
correspond with the indications of the physical signs. The lungs do not, in ge- 
neral, collapse on opening the chest, the escape of air being prevented by the ob- 
structions in the bronchial tubes. These tubes, in most instances, contain a 
quantity of frothy fluid, similar to expectoration, before death: not unfrequently 
it is sanguinolent; but as this appearance is not often observed in the sputa, even 
at the last, it probably arises from an exudation of the colouring matter from the 
congested pulmonary plexus of vessels at the time of, and after, death. Purulent 
matter is frequendy mixed with the mucus, especially in very acute sthenic 
cases, which have proved fatal in a few days. The bronchial mucous membrane 
presents various shades, from a light pink or crimson, to a deep or brownish-red, 
either generally diffused or in patches. It is occasionally found partially thick- 
ened, but much less commonly than might be expected from the character of the 
physical signs, which so generally indicate constriction of the tubes; but it is to 
be borne in mind, that the vascular injection and eff'usion, which chiefly constitute 
these constrictions, probably resemble those of erysipelas, which, it is well known, 
disappear after death. Occasionally the mucous membrane is somewhat softened, 
so that it may be easily abraded; but this change is found by no means so fre- 
quently as in the gastro-intestinal mucous membrane. 
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Diagnosis. The distinctive characters of acute bronchitis are to be found in 
the leading general and physical signs of the disease. Its most important symp- 
toms arise from its interfering with the function of respiration, and occasioning 
the circulation of dark blood through the system, with corresponding changes in 
the hue of the lips and cheeks, which result sooner from bronchitis than from 
other inflammatory affections of the chest. It should be kept in view, that more 
or less bronchial inflammation always accompanies these other pulmonary^ aff'ec- 
tions in their more serious forms, and is often the immediate cause of death. 
One of the most rapidly fatal forms of tuberculous disease, is that of abundant 
miliary tubercles, attended by a general bronchial inflammation, the secretion 
from which is the chief cause of the dyspncea and suff'ocation which ensue. So 
also in continued fevers, as it has been pointed out, a secondary bronchial inflam- 
mation or congestion and effusion become a chief source of danger, although it 
may be diflftcult to distinguish it among the symptoms of the primary disease. 

On the character of the sputa, a diagnostic between bronchitis and pneumonia 
has been founded: those of the former, although sometimes very viscid, wanting 
the rusty tinge which is presented by the expectoration of peripneumony. We 
shall see, hereafter, that hsemorrhagic engorgement, or a highly congested state 
of the lungs from organic disease of the heart, may add even this character to the 
sputa of bronchitis. But in bronchitis the air is not expelled from the vesicular 
structure, as in the effusions of pneumonia and pleurisy: hence, although, from 
temporary congestion, the sound of the chest on percussion be sometimes im- 
paired, it is not so to a great extent, or for a continuance; neither is there such 
condensation of the tissue, as to transmit the sound of bronchial respiration or 
bronchophony. The absence of the fine crepitation of pneumonia is a more 
equivocal test; but if observed, for two or three days, without dulness on percus- 
sion and rusty tinge in the sputa, it may be considered as pretty surely indicating 
that the parenchyma is not influenced. It is important to bear in mind, notwith- 
standing the artificial distinctions insisted on by Laennec and others, that the phy- 
sical conditions of a congested lung with acute bronchitis, and of a lung in the 
first stage of pneumonia, are the same as far as regards their signs, and can be 
distinguished only by the different courses which they take, and which will depend 
on the degree of inflammatory tendency present, as indicated by the cough and ge- 
neral fever. 

Prognosis. The tendency of acute bronchitis may be judged by the extent 
and stage of the disease, and the general strength and condition of the patient. 
When the inflammation is partial, aflfecting a few bronchi only, as in common 
mild cases, and without much dyspnoea and fever, it may terminate in a period 
varying from six days to three or four weeks; and its disposition to pass off is in- 
dicated by the expectoration becoming opaque and more clotted, and gradually 
diminishing in quantity. This change is always first seen in the morning; the 
evening exacerbations often restoring the thin glairy character to the sputa, even 
in cases tending towards convalescence. A relapse is marked by the expectora- 
tion resuming this condition, which is always accompanied by an increased hard- 
ness of the cough and fever. In the more extensive attacks of inflammation, 
where the dyspnoea is oppressive and constant, and particularly where the fever 
is high in the beginning, the prognosis must be very doubtful. If the acute 
symptoms have already yielded to the state of collapse, it may be feared that the 
power of the system will be insufficient to restore a function on Avhich the disease 
has made a serious inroad. The extreme anxiety of the pallid countenance, with 
more or less lividity of the lips, of the face, and hands, coldness of the surface, 
and a rapid ffuttering or thready pulse, announce the asphyxiating effects of this 
stage of the disease; and the universal mucous rhonchus becoming coarser and 
more gurgling as expectoration fails, with little or no respiratory murmur 
heard on applying the ear to the chest, gives direct evidence of impending disso- 
lution. 

In the severe bronchitis of children, the real amount of danger can seldom be 
. estimated by the general symptoms, in time for the effectual application of remedies ; 
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but where auscultation discovers, from a widely diffused mucous rhonclms, that 
the inflammation is extensive, and occupies both limgs, great danger may be ap- 
prehended, whatever be the amount of dyspnrea and other symptoms at the time; 
for frequently these come on in paroxysms only, or are scarcely remarked in the 
somnolent state in which the child lies during the remissions. 

The chief danger in asthenic bronchitis arises from the weakness or age of the 
patient. As long as expectoration continues free, and the strength keeps up, the 
lungs may be cleared of the secretion fast enough to maintain their functions ; but 
the disease is often fatal to the weak, and especially the aged, whose lungs are ge- 
nerally more or less emphysematous, and therefore can ill afford any infringement 
on their function. One of the most fatal forms of bronchitis is that supervening on 
a suppressed eruption, or on erysipelas. 

Tre.alment. As long as the sthenic character of bronchitis continues there can 
be no doubt of the propriety of bleeding, more or less freely, by .venesection, cup- 
ping, or leeches, according to the intensity of the symptoms, and the strength of 
the patient. In bronchitis, occasional moderate blood-letting (from 12 to 20 oz.) 
generally gives speedy relief, by removing the congested state of the lung ; and in 
this respect bronchitis differs from pneumonia, in which this congestion is a more 
fixed part of the disease. It is desirable, however, to produce an impression on 
the pulse, which often increases in fulness as the blood flows, while the temporary 
congestion is relieved. But inflammation of a mucous membrane is rarely re- 
moved by bleeding alone; it involves a certain structural change, probably inter- 
stitial effusion, that can be relieved only by a free secretion from the inflamed 
membrane. Expectoration is a necessary process during the remainder of the 
disease, and the strength should be saved for this purpose. In many cases, the 
local is preferable to the general abstraction of blood ; and on:en they may be com- 
bined with advantage. The local abstraction of blood should be performed on 
the side in which auscultation discovers the greatest obstruction to the passage of 
the air. 

In the earliest stage of the disease, the exhibition of a brisk purgative, contain- 
ing calomel, is useful in assisting the antiphlogistic effect of the bleeding ; but at a 
later period, strong purgatives do not act so favourably, and seem in some degree 
to check expectoration ; a mild mercurial aperient every night is, however, gene- 
raUy useful. 

To aid the antiphlogistic measures already named, certain internal medicines, 
which act especially on the vascular system, are of considerable efficacy. Tar- 
tarized antimony, in doses of from one-eighth to one-half of a grain every three, 
four, or six hours, with a drop or two of hydrocyanic acid, ten or fift;een drops of 
tincture of digitalis, or twenty drops of colchicum wine in camphor julep or other 
more agreeable vehicle, greatly contribute to reduce the intensity of the mucous 
inflammation, and to hasten its termination by expectoration. The efficacy of 
tartarized antimony in bronchial inflammation is much insisted on by Cheyne, 
Badham, Stokes, and others. If the cough is very hard and harassing, and is not 
sufl5ciently allayed by the remedies just named, it may be expedient to add some- 
thing to diminish the nervous sensibility, such as hyoscyamus, conium, or bella- 
donna. These drugs produce little eflTect, unless given in pretty large doses. 
Opium and the salts of morphia are not well suited to the early stage of bronchitis, 
as they tend to check expectoration. This objection does not, however, apply 
to the combination of opium with calomel, which is so efficacious in various 
inflammatory diseases. We have not found it equal to tartarized antimony, as a 
remedy for acute sthenic bronchitis; but it is a valuable resource where the latter 
disagrees on account of irritability of the stomach or great debility, and is more 
eligible where the bronchial affection is complicated with hepatic congestion and intes- 
tinal disorder. From one to three grains of calomel, or double that quantity of blue pill, 
or Hydrargyrum cum Creta, with from one-fourth to one-half of a grain of opium, 
and a grain or two of ipecacuanha, eveiy three, four, or six hours, according to the 
symptoms, may in such cases be substituted for the liquid remedies; using, in addi- 
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tion, merely a little mucUaginous mixture, or some mild slightly alkaline linctus, 
for the cough, in which, if there be fever, a few grains of nitre and citrate of potass 
may be dissolved. The mercury may be withdrawn as soon as the gums show 
signs of its having affected the system, or it may be confined to a single dose at 
bed-time. 

Blisters are not eligible for the early stage of sthenic bronchitis from their lia- 
bility to excite the whole vascular system before they rise, and consequently to 
increase the fever and bronchial inflammation. This effect is less likely to be 
produced by the tartar emetic applied externally, the operation of which, by par- 
ticular management, may be so hastened as to be made available in acute diseases. 
For this purpose, the vessels of the surface should be excited by friction with a 
coarse flannel or a flesh brush, or by the application of cloths rinsed out of hot 
water, or by a short application of a mustard poultice. The tartar emetic should 
then be immediately rubbed in, either in the form of a warm saturated aqueous 
solution, or in that of an ointment composed of one part of tartar emetic and two 
or three of lard ; and the application may be repeated in an hour, if a strong effect 
is desired. In this way, a full pustular eruption may generally be excited in as 
short a time as that required for the rising of a blister. We have often seen pro- 
duced, in two hours, an intense exanthematous redness, which in another hour or 
two became a thick crop of pimples, speedily running into vesicles and pustules. 
This form of counter-irritation is more intense and lasting than that from a blister, 
and is especially suited to give relief in the more sthenic form of bronchitis ^\^th 
very \iscid expectoration. It is probable that a minute quantity of the antimony 
enters the circulation, for nausea is sometimes felt ; this result, instead of proving 
injurious, may be highly salutary. 

When free secretion from the bronchial tubes has been fully established, and 
especially if it be more or less opaque, we may venture on remedies which are 
hazardous at the onset of the inflammation, — blisters and expectorants, even of a 
somewhat stimulating kind. The propriety of this change in the treatment has 
been ably pointed out by Dr. Stokes. Expectoration now becomes the chief mode 
of relief; and to facilitate this, the decoction of senega, with acetate or muriate of 
ammonia and tincture of squills, may be added to the tartar-emetic or ipecacuanha 
mixture before in use. Should a state of collapse come on, or symptoms of in- 
creasing debility threaten inability to expectorate, it is necessary to resort to more 
decided stimulants. Of these, the carbonate of ammonia is the most appropriate, 
as it rapidly enters the system, and seems peculiarly to assist expectoration. It 
may be given in doses of from two to five grains in decoction of senega, as fre- 
quently as the urgency of the symptoms indicate; and it should be withdrawn if 
there be a return of hardness of the pulse, or heat of skin. The tincture of the 
lobelia inflata may sometimes be advantageously added, in the dose often or twenty 
minims; but its action is uncertain, both in kind and in degree. 

The good eflfects of the treatment will be apparent in the general symptoms, 
before they are evinced by the physical signs. The breathing becomes less la- 
boured, the countenance improves, the pulse becomes more steady and flill. On 
observing and listening to the chest, we may perhaps find that the air enters more 
freely into the lungs ; but the mucous and other rhonchi are still present, and con- 
tinue for some time ; and it is only when the improvement is considerable, that we 
perceive that they diminish, and that the obstructions become less general ; that, 
instead of bubbling over the whole, or a considerable portion of the chest, the re- 
spiratory murmur is heard, still mixed with clicking, whistling, and humming 
sounds. 

In the asthenic foi'm of bronchitis, the antiphlogistic treatment can be employed 
only to a limited extent; and the measures for the after stages of the sthenic dis- 
ease may be used from the first. Blood-letting is scarcely borne, or only by 
leeches and moderate cupping. Dry cupping is occasionally useful ; but the most 
available external remedies are blisters, which should be of large size. The mer- 
curial or antimonial remedies, used in moderation, together with decoction of 
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senega, an ammoniacal salt, squill, and compound camphor tincture, constitute the 
chief internal remedies useful in such a case. Where the depression is great, and 
the power of expectoration fails, besides the carbonate of ammonia it may be ne- 
cessary to give other stimulants, such as aether, brandy, or hot coffee. In these 
cases, likewise, a certain degree of abstinence from liquids is expedient, not only 
by diminishing the mass of blood that has to pass through the clogged lungs, but 
also, as in acute catarrh, by reducing the quantity of the bronchial secretion. Dr. 
Badham recommends assafoetida in the occasional aggravations of the dyspnoea, 
which he supposes to arise from a temporary spasm in the bronchi. The asthenic 
form of bronchitis often leaves great weakness ; and it is generally necessary to 
use tonics. If an irritable cough remain, it may be allayed by opium. Chapge of 
air will sometimes answer both purposes. 

In the bronchitis of young childi-en, emetics and mercurial purges are peculiarly 
serviceable. The former must not be too frequently used, as they cause consider-^ 
able determination to the head, and exhaustion ; but they are eminently successful 
in emptying the bronchial tubes of their secretion ; and they probably do this, not 
only by the action of the extei'nal muscles of respiration, but also by exciting the 
bronchial muscles to contract, as we know that the glottis is forcibly closed during 
the act of vomiting. 

It is generally necessary to be particularly energetic in the treatment of bron-. 
chitis supervening on suppressed discharges and eruptions. Extensive counter- 
irritation with tartar emetic is especially indicated in these cases. 

In case of retrocedent gout, means should be taken to bring back the inflamma-> 
tion to the extremities, by hot pediluvia and mustard poultices; but these mea- 
sures alone are not to be depended on; and it is proper to use colchicum with 
other internal medicines. 

The bix)nchial affections occurring in the course of continued fever, are often 
rather congestive than inflammatory; and although they may greatly embarrass 
the breathing, the depressing tendency of the general disease prevents the em- 
ployment of blood-letting to any extent. Leeches to the chest may be used in 
the early stages; but subsequently, when the low fever requires wine and other 
stimuli, the chest affection can only be treated with dry cupping, sinapisms, and 
blisters, and Avith moderate doses of tartarized antimony, or of mercurials, accordt 
ing to the symptoms. 



Chronic Bronchitis. 

Before entering on the consideration of chronic bronchitis, we shall make a 
few general observations on chronic inflammation of the air-passages. These are 
not separated from the acute by any very distinct line; although, when well marked, 
they differ much from each other. The two forms may pass gradually into each 
other, and are often conjoined; for although acute bronchitis frequently exists 
alone, chronic bronchitis is rarely free from an admixture of acute inflammation. 
Neither is the long duration of the disease always a proof that it is not acute; for, 
in some cases, attack may succeed attack for weeks and even months, yet never 
lose the acute character. The character of the expectoration gives some proofs 
of the state of the membrane; and by its heterogeneous nature in chronic bron- 
chitis, we may form a notion of the different pathological conditions simultane- 
ously affecting the bronchial tubes in different parts of the lung. Perhaps the best 
test of the existence of chronic inflammation is that proposed by Andral — the con- 
tinued presence of opaque matter in the expectoration, such as we have classed 
under the head of albuminous, whether it be muco-purulent, purulent, fibrinous, 
or caseous; whether these occur separately, or, as is more usual, are variously 
combined, of different degrees of consistence and colour, and occasionally mixed 
with a thinner and more transparent liquid of a mucous or serous quality. 

The catarrhal inflammation of the nasal passages docs not often present itself 
Vol. II.--35 
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in a chronic form. If it continue, it loses the character of inflammation, and 
rather tends to become a kind of gleet or pituitous discharge, — a disease of secre- 
tion, coming on at intervals under the influence of various constitutional causes, 
in the manner of pituitous catarrh, which we shall afterwards describe. Some- 
times we find persons complaining of an habitual stuffing or cold in the head, 
occasionally accompanied by a discharge of a sanious or puriform fluid; and, on 
inspecting the nostrils, the membrane is found red and thickened; but generally 
there is something to keep up this irritation, such as polypous growths or small 
ulcerations, which render the affection distinct from catarrhal inflammation, 
although it may occasionally originate in repeated attacks of this complaint. 
When the discharge has a fetid odour, it falls under the description of the disease 
called ozcBiia. This is, however, more commonly of specific origin, frequently 
depending on ulcerations, or changes in the membrane of a syphilitic or herpatic 
character, from which, together with the continued action of the air, the fetor of 
the discharge probably arises. In young children, the coryzal inflammation 
shows more tendency to become chronic. It generally terminates in the forma- 
tion of a thick sulphur-coloured mucus, which may continue for a considerable 
time, now and then becoming more liquid, and either glairy or puriform. In 
infants, this complaint often causes great inconvenience and mischief, by inter- 
fering Avith the process of sucking. 

The slighter forms of chronic bronchitis is indicated only by habitual cough 
and expectoration, which are increased by sudden changes of the weather, and 
generally prevails most in winter and spring. It is most common in advanced 
life; in fact, few old people are perfectly free from it: in its slighter degrees, it 
may continue for many years, without materially injuring the constitution of the 
patient. 

The more severe forms may succeed to an attack of acute bronchitis, which 
has lasted long enough to injure permanently the vessels of the bronchial mem- 
brane, its eff'ects not having been controlled by treatment, or various causes 
having kept up a local irritation at the stage in which the membrane was relieving 
itself by an unusual secretion. In such cases, although the sputa have become 
partially opaque and clotted (or concocted, as the old writers termed it,) and the 
unusual mitigation of the fever and other symptoms have accompanied this change, 
yet the complaint then becomes stationary, with a lower febrile and inflammatory 
character, but with unsubdued and more paroxysmal cough, often with dyspncsa, 
soreness, tightness, and wandering pains in the chest, and more or less derange- 
ment of the general health. The sputa become diflHuent, or of different degrees 
of consistence, and mixed with opaque clots of a yellowish or greenish colour, 
often with decided pus; sometimes they are streaked with blood, or of a dirty gray 
or brown colour, and partially transparent. When the expectoration is purulent 
and copious, there is usually much prostration of strength, and some loss of flesh; 
in some instances, with evening hectic, night-sweats, and other symptoms re- 
sembling those of pulmonary consumption, — but the physical signs are wanting. 
The chest, in simple chronic bronchitis, still expands equally, and sounds well 
on percussion: the respiration and cough are heard with various rhonchi, — 
mucous, sonorous, sibilant, and clicking, — which are continually shifting and 
changing. There is no bronchial or cavernous respiration; no permanent absence 
of respiration in a part; no unusual resonance of the voice; and, in spite of the 
continuance of the copious and puriform expectoration, on listening day after day, 
there are found no signs of a cavity, viz., cavernous rhonchus or pectoriloquy. 
Under these circumstances, whatever be the general symptoms, it may be pretty 
confidently pronounced that the disease is not tuberculous consumption, but 
simple chronic bronchitis. It is not, however, always very easy to cet this per- 
fect degree of negative evidence; and it requires much experience in auscultation, 
as well as repeated examinations, to pronounce confidently the diagnosis. In 
such and all doubtful cases, we should take also into consideration the history of 
the attack, the constitution of the patient, and such of the general symptoms as 
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may serve to throw liglit on the prevailing tendencies of the system. The more 
profuse the expectoration, particularly if it be very purulent or otherwise albu- 
minous, the less likely is the case to be one of phthisis, if no signs of this disease 
be found; and it may be the more readily inferred, that the sputa only proceed 
from a diseased membrane. But there may be another charge induced, in con- 
sequence of long-continued inflammation of the bronchi, namely, dilatation; and 
this may produce physical signs, which may imitate those of phthisis. 

Causes. Chronic bronchitis commonly arises from long-continued or repeated 
attacks of the acute disease, in the way already mentioned; but in old persons it 
may originate without any distinct prior acute attack. 

An inveterate and formidable kind of chronic bronchitis i§ excited by the habi- 
tual inhalation of air loaded with dust. Needle-pointers, stone-cutters, those 
who powder and sift the materials for making porcelain, leather-dressers, and 
workers in artificial hair and feathers, are particularly liable to this aflfection. In 
these cases it begins with dyspnoea, which may continue for a considerable time 
before the disease declares itself. In the course of a few months, however, the 
dyspnoea is increased, and accompanied by severe cough and copious expectora- 
tion, sometimes mixed with pus and blood. Not unfrequently the cough is 
accompanied with a profuse haemoptysis. At this time the constitution suffers 
much: the pulse becomes quick; thirst and fever come on; the tongue is loaded; 
and the dyspnoea is more and more urgent, often attacking in paroxysms, at- 
tended by swelling and lividity of the face. The lesions in these cases, although 
beginning as chronic bronchitis, generally affect the structure of the air-tubes and 
pulmonary tissue, and terminate ultimately in various forms of pulmonary con- 
sumption. Unless the disease be early relieved by remedies, and a total aban- 
donment of the unhealthy occupation, they become worse; the expectoration in- 
creases to a great extent, and becomes more purulent; hectic, with night-sweats, 
succeeds; and the patient ultimately dies with most of the symptoms of tuber- 
cular phthisis. 

When chronic bronchitis occurs in early life, it generally follows hooping- 
cough, measles, small-pox, or some cutaneous eruption, and does not often suc- 
ceed to the acute disease. It is generally a serious affection in young subjects, 
and is probably always accompanied or followed by considerable changes of 
structure in the bronchial tubes. 

Anatomical characters. The mucous membrane of the air-tubes is frequently 
found of a deep red colour, which is either diffused or in patches, and of a more 
livid or violet tint than in the acute disease. Not unfrequently, however, there 
is very little redness: sometimes the membrane is even paler than usual; and 
this, in cases where there has been copious purulent expectoration. It is often 
thickened, particularly at the branching of the tubes, and the longitudinal and 
circular fibres under it irregularly enlarged in the manner to be afterwards de- 
scribed. Ulceration is not common in the smaller bronchi, except in cases of 
the disease arising from the habitual inhalation of dust, in which the whole 
mucous membrane of the air-passages is both ulcerated and thickened to a greater 
degree than in any other case. 

Prognosis. The prognosis in chronic bronchitis depends very much on its 
origin, and on its being complicated or not with other disorders. When suc- 
ceeding to an acute attack, and when unattended with much derangement of the 
general functions, it does not tend to a fatal termination. Even should there be 
purulent expectoration and some signs of hectic, a strong constitution and favour- 
able circumstances often bring about a cure; and slighter forms of the disease, 
though obstinate and lasting for years, seem scarcely to abridge life. But in its 
worst character, with constant dyspnoea, copious purulent expectoration, hectic, 
and emaciation, especially if attended with symptoms of confirmed disease in the 
abdominal mucous membrane, in the liver, or in the heart, it is nearly as fatal as 
tubercular phthisis. In complicated cases, the bronchitis is often secondary; and 
there are abundant examples which prove that it may disappear entirely, if the 



276 BRONCHITIS CHRONIC. 

primary disease be of a tractable nature and yield to treatment. In many in- 
stances, the prognosis must in great measure depend on the physical signs: the 
disease is itself an attendant on phthisis; and if these give the least suspicion that 
tubercles are present, the case must be considered of doubtful issue. The cases 
of simple bronchitis that prove fatal, are those in which the mucous membrane 
and other structures of the tubes have become so altered in texture and function, 
that the oxygenation of the blood is permanently impeded, whilst the copious 
secretion, and the perpetual wearing efforts to expectorate it, waste the body and 
reduce the strength. Such cases generally occur in aged persons, and in those 
already reduced by fever or some other severe disease. The imperfect oxygena- 
tion of the blood that results from extensive chronic bronchitis, occasions con- 
gestions in the lungs and heart: hence organic diseases of the heart, with effu- 
sions of serum and of blood, not unfrequently supervene on its long continu- 
ance. 

Treatment of Chronic Bronchi'is. In the administration of remedies in this, 
as in all chronic diseases, regard must be paid to the time required for the cure, 
and the strength economized accordingly. Unless in case of a temporary in- 
crease of pulmonary congestion or aggravation of the inflammation, blood-letting 
is not necessary, for it has little power to control the action of vessels under the 
influence of chronic inflammation. Where needful, a few leeches under the cla- 
vicles, to the top of the sternum, or cupping between the shoulders, will gene- 
rally suffice ; or the existence of pain on either Side may direct the place for 
blood-letting. The most generally useful class of remedies are counter-irritants 
conjoined with mild alterative tonics. Friction of the chest with an oily liniment 
"Containing \'arious proportions of tartar-emetic, tincture of cantharides, the es- 
sential oils, ammonia, or acetic acid, or a diluted mineral acid, according to the 
effect desired, or a succession of mild blisters ; or, in less severe cases, wealing 
an ample pitch or mercurial plaster, with a small portion of cantharides in it, will 
furnish a choice of means applicable to every case. The methods by friction are 
preferable to the use of plasters, for they tend to promote the respiratory move- 
ments; whereas, plasters, unless they be supple and carefully applied, may some- 
what restrain the expansion of the chest. To avoid this, the patient should be 
desired to take long deep inspirations when the plaster is first applied ; and if its 
material be rigid, long cuts should be made in it, from the middle to the margin, 
corresponding with the intercostal spaces froin the sternum to the sides. Dr. 
Stokes strongly recommends the following liniment as a rubefacient in chronic 
bronchitis: — H Sp. Terebinth. 3iij ; Acid. Acetici 3ss; Vitellum Ovi j ; Aq. Rosas 
Siiss ; Otei Limonis 3j. We have used it with good effect ; but have found a 
combination of ammonia with similar ingredients a still more permanent and ener- 
getic counter-iiTitant, such as the following : — R Liquoris Ammoniae 3ss ad 5J; 
Olei Amygdal. 5ss; Olei Terebinth. 3iss ; Aquae Font. 5ij; Olei Rosmarin. vel Li- 
movis 3j. M. We have sometimes employed with benefit a counter-irritant lotion, 
composed of a saturated solution of tartarized antimony with hydriodate of potash, 
in the proportion of half a drachm to the ounce, adding aUttle oil of turpentine or 
lemon to distinguish it as a liniment. 

With external counter-irritation it is generally expedient to join such internal 
remedies as may seem best calculated to improve the condition of the diseased 
membrane, and of the functions generally. These must vary in different indivi- 
duals"; and although, in all these cases, the same local disease— chronic bronchitis — 
exists, yet they may be relieved by the most opposite means. Mild tonics, such 
as calumba and cascarilla with nitric acid, sarsaparilla, and taraxicum, are verj- 
commonly useful to improve the state of the secretions and functions in eeneral ; 
and where the expectoration is profuse and even purulent, without much vascu- 
lar excitement, the mineral acids and metallic astringents in some cases, in others 
myrrh, copaiba, the balsam of Peru, or benzoic acid, prove occasionally useful. 
Many of these are safe and beneficial only when combined with external counter- 
irritation. With this "safeguard, we have found that even steel medicines, parti- 
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cularly that most valuable preparation, the iodide of iron, maj^ bo borne, and have 
sometimes been very salutary in improving the general health and strength, with- 
out increasing the cough. The hydriodate of potash has been also found of ser- 
vice in some instances: it seems to restrain low degrees of inflammation affecting 
the fibrous parts of the air-tubes, and probably may, in some degree, retard the 
procresses of induration to which they tend. 

Of late years much has been said for and against the direct application of 
remedies to the bronchial surface, particularly of the vapour of iodine and chlo- 
rine by inhalation. This treatment, proposed some years ago by M. Gannal, a 
French chemist, has been used with some advantage by several practitioners. 
The chlorine or iodine is put in a liquid state into an inhaler containing hot water, 
and the air drawn into the lungs through a thin layer of this water is impregnated 
with an amount of chlorine varying according to the proportion of the ingredients 
used. In several cases in which we have seen this plan tried, the result has been 
unfavourable, the stimulating properties of the vapour exciting fever and cough, 
and the effort of inhaling fatiguing the patient. For this method of inhalation 
might be substituted the difflision of iodine or chlorine combined with aqueous 
vapour, either in the apartment of the patient, or, what would be more practica- 
ble, in a small room or closet, cleared for the purpose, in which half an hour or an 
hour could be spent twice a-day. This plan has been also proposed by Dr. Murray. 
Iodine or chlorine may be readily dispersed in any quantity through a room, by 
placing a k\v grains of the former, or a solution of the chloride of lime or soda, 
in a saucer floating on hot v/ater. The quantity should be determined by the 
effect on the patient, always keeping it below that which causes much coughing 
or acceleration of the pulse. The inhalation of tar vapour has had repeated and 
extensive trials, since Sir Alexander Crichton first directed the attention of practi- 
tioners to it, and there has been some evidence in favour of its beneficial effects in 
certain cases of chronic bronchitis. As it is of a stimulating nature, like the bal- 
sams, it proves useful only in cases free from irritability or tendency to active in- 
flammation : it is important to watch its effects when first employed, and to dimi- 
nish or withdraw it altogether, if it continue to aggravate the cough and quicken 
the circulation. 

The utility of expectorants in the chronic form of bronchitis has been ques- 
tioned, because it is supposed that they might increase the secretion that is already 
redundant. But they probably exert, in many instances, an alterative rather than 
a stimulant operation on the bronchial membrane. Thus ipecacuanha, which 
seems to increase the expectoration in acute bronchitis, modifies and facilitates it 
in the chronic disease. In some cases, it may be given with great advantage in 
emetic doses repeated every two or three days: in some obstinate examples of 
the milder form of the disease attacking persons of robust habit, this practice has 
effected a cure. As an expectorant, it may be given in the dose of a grain or two 
of the powder or twenty or thirty drops of the wine, repeated several time a-day, 
combined with squill, colchicum, camphor, and opium, or any other combination 
that the symptoms of the case may indicate. Squill is very useful in chronic 
cough unattended with purulent expectoration; and, in combination with colchi- 
cum, ipecacuanha, and a small quantity of opium, is often very serviceable in 
faciUtating the expectoration and quieting the winter cough of old people. When 
the expectoration is viscid, an alkali should be added; and with a feeble state of 
the circulation, the carbonate of ammonia is the best. The tincture of the lobelia 
inflata has sometimes proved very beneficial in the occasional aggravations of 
chronic bronchitis, by relieving the breathing, and facilitating expectoration; but 
its operation varies greatly, sometimes causing giddiness and faintness in a dose 
often minims, sometimes giving relief only in doses of a draclim. 

To diminish morbid sensibility, and allay that mobility of the muscular sys- 
tem on which the length and frequency of the fits of coughing depend, narcotics 
must often be combined with the preceding remedies. Unless for the sake of 
procuring a night's rest, opium should not be given alone, hut combined with 
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ipecacuanha, colchicum, or some of the other drugs which in some measure 
prevent its astringent effect on the secretions. The salts of morphia, liquor mor- 
phisc bimeconatis, or the Tinct. Camphorae Co., are in many cases more suitable 
than solid opium or its tincture. Conium in its extract is a very useful narcotic 
in chronic bronchitis, particularly combined with ipecacuanha, and, if the secre- 
tion be excessive, with benzoic acid also. The extract or tincture of conium 
has been sometimes used by inhalation: Dr. Stokes recommends ten or fifteen 
grains of the extract to be added to hot water in an inhaler, and the inhalation 
practised for a quarter of an hour once or twice a-day. The extract or tincture 
of henbane, and the extracts of stramonium and of belladonna, are likewise occa- 
sionally beneficial. The latter is particularly serviceable where the cough has a 
convulsive character: and it should be given in large doses, such as a grain or 
two. In these convulsive cases, assafcetida and valerian have been found very 
serviceable. Hydrocyanic acid, the oil of bitter almonds, and laurel-water, which 
seem to owe their power to the same principle, also sometimes give great relief 
to the cough of nervous subjects; but we have found them very uncertain. 

Besides the means directed against the bronchial disease, it is of great impor- 
tance to attend to the state of the functions in general. In febrile cases, the daily 
exhibition of a saline purgative is advisable. Should there be any complication 
with abdominal disorder, it is obvious that this should be attended to. Thus, 
when pain of the right side and shoulder, with perhaps fulness and tenderness in 
the right hypochondrium, stools of unnatural colour, a loaded tongue, and turbid 
urine, indicate disordered function of the liver and alimentary canal, it will be 
desirable to put the patient under an alterative course of blue pill and mild ape- 
rient medicines, in order to improve the functions of these important organs. 
Again, where a florid tongue, tender epigastrium, frequent thirst, dry skin, and 
nightly accessions of fever, indicate that the disease extends to the mucous mem- 
brane of the stomach and bowels, it is quite apparent that many of the remedies 
directed against the bronchial disease will not be borne, or will prove injurious, 
until the gastric disease be relieved by leeches and blisters to the epigastrium, fol- 
lowed by the mildest alterative aperients, with small doses of castor oil, and rigid 
regulation of the diet. Until this gastritic affection be subdued, the action of 
most internal remedies, even colchicum or opium, may be irritating. If due at- 
tention be paid to the removal of such complications, and if the disease do not 
present a decidedly inflammatory character, tlie weakness of the system may be 
combated by tonics, such as the sulphate of quinine, and the others before 
named. 

Diet and regimen. The diet, in all cases of chronic bronchitis, should be mild 
and simple, and as nourishing as can be borne without disordering the digestive 
organs, or increasing the bronchial disorder. Farinaceous and milky food, with 
a little chicken or white fish, is best adapted to the plurality of cases; but those 
whose frames have been much weakened by age or by excesses generally re- 
quire more substantial animal food, with a certain proportion of wine, which, like 
tonics, may be allowed with most safety where a counter-irritant is habitually 
used. It is scarcely necessary to insist on the importance of avoiding extremes 
and sudden changes of temperature,' insufiicient or damp clothing, and all those 
circumstances that are frequently in themselves exciting causes of the disease: 
when reapplied, they must necessarily prolong it; and not a few instances are 
met with, in which, owing to the nature of our climate, it is impossible entirely 
to avoid them. In tliese cases, in spite of the most careful administration of 
remedies, the disease persists; but a perfect cure may be effected by simple re- 
moval to a more genial climate. \ warm sea-coast residence is the most benefi- 
cial, especially if the patient use regular and moderate exercise in the open air. 
When the circumstances of the patient do not permit the measure to its full ex- 
lent, a change of air to the distance of a few miles may often do good, always 
preferring a sheltered situation with a dry soil. The careful regulation of the 
air in the apartments to which he is confined during the winter niontliii, mvist be 
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the resource of many in this country; and this can now be effected with the 
greatest precision and economy by means of Dr. Arnott's stove, one of the most 
valuable inventions of the present age. There must, however, be additional 
means to ensure the ventilation of the rooms, which may be safely effected by a 
small fan-wheel in a window or door, so placed as to direct the current of fresh 
air to the ceiling, where it would mix with the warm air of the room, and occa- 
sion no draft. 

In those predisposed to bronchial inflammation, the practice of daily sponging 
the chest freely with vinegar, or salt and water, contributes much to diminish the 
susceptibility to cold; and in the winter, the chest should be well-protected by a 
leather vest, as well as a long-sleeved flannel waistcoat. 



BRONCHORRHCEA. 

Symptoms, general and physical. — Causes. — Hay-asthma, — Anatomical cliaracters, — Prog- 
nosis. — Treatment. 

The mucous membrane of the air-tubes may be disordered in its function of 
secretion, independently of the process of inflammation; and, by the effects of 
the altered secretion as well as by the condition of the membrane itself, various 
groups of symptoms are induced. The most remarkable are those accompanied 
by excess and defect (of the watery part of the secretion, constituting Bronchor- 
rlicea, or Bronchial J!i/x. That with excess is the Humoral Asthma of the older 
writers, and the Piluitous Catarrh of Laennec. 

Symptoms. Bronchorrhoea generally comes on without any fever, in paroxysms 
of asthmatic or oppressed breathing, with cough, and the subsequent expectora- 
tion of an abundant thin frothy liquid, which appears to be the natural mucus 
diluted with a considerable addition of the watery part of the blood, with some 
portion of its saline matter. In some instances the affection extends to the nasal 
membrane, causing sneezing and a discharge from the nostrils, similar to that of 
a cold in the head ; sometimes the bronchial and nasal affections alternate. The 
attack generally comes on rather suddenly in the evening, sometimes twice or 
oftener in the day, and may last from a few minutes to several hours: the dyspnoea 
is sometimes extreme; but the strength of the respiratory forces being unimpaired, 
the fluid is discharged by violent coughing as fast as it is secreted, and comes up 
clear, slightly viscid, and frothy, to the amount of a pint or more leaving the pa- 
tient almost free from complaint. On applying the ear to the chest at the com- 
mencement of the attack, various kinds of whistling, cooing, and sonorous rhonchi 
are heard; a little later, these become mucous and crackling or bubbling, and very 
litfle of the natural respiratory murmur is heard. The sound on percussion is 
generally pretty good; but in severe cases this is also impaired by the profuse 
quantity of liquid, which from the sub-mucous and sub-crepitant rhonchi may be 
known to extend even to the smaller bronchial tubes. As the coughing discharges 
this fluid, the respiratory murmur gradually returns; but even after the paroxysm 
is over, a good deal of whistling and wheezing may be heard in the chest. 

Causes. This affection commonly occurs in persons of a relaxed habit, who 
have a languid circulation and are little disposed to inflammation. It appears 
to be frequently connected with long-standing disorder of the digestive or biliary 
organs. Laennec remarks that it is common in gouty subjects advanced in age, 
in whom the gout has become irregular and slight in its effects on the extremi- 
ties. The causes which generally excite an attack are, exposure to sudden tran- 
sitions of temperature, especially when the body is perspiring, disorders of the 
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stomach and bowels, particularly from acid or acescent drinks, and other circum- 
stances that tend to disorder the balance of the secretions and of the circulation. 
It sometimes arises from the unknown atmospheric influences, which develope 
com.mon catarrh or bronchial influenza: in these diseases the pituitous catarrh 
often forms a most prominent and important pathological part, and it may remain 
after the febrile symptoms have subsided. 

The summer catarrh, hay-fever, or hay-asthma, as it is termed from its sup- 
posed connexion with the effluvium of new hay, commonly presents the features 
of pituitous catarrh in the periodical and intermittent character of its attack. 
After one attack, pituitous catarrh is very apt to recur; very slight causes, such 
as peculiar odours, close rooms, and trivial irregularities of diet being sufficient 
to re-excite it. In many cases however — from our own experience we should 
say in a considerable majority — bronchorrhoeal discharges are secondary on or- 
ganic disease of the heart, tubercles of the lungs, or some other organic lesion, 
causing obstruction in the circulation through the lungs, the flux being a natural 
mode of relie'f to the over-distended vessels. Not unfrequently it accompanies or 
follows dry catarrh or bronchial congestion; and we shall presently find that the 
pathological difi'erence between the two affections is not great. 

Anatomical characters. The examination of the air-tubes of those who have 
died during a paroxysm of pituitous catarrh, discovers little or no trace of inflam- 
mation in the bronchial membrane. It is sometimes a little thickened and softer 
than natural, from the infiltration of serum ; sometimes it is perfectly pale ; some- 
times a few lines or patches of vascularity are seen. The heart is commonly found 
more or less diseased, especially at the left auriculo- ventricular orifice; sometimes 
there is merely thinning of the walls. More rarely miliary tubercles are found in 
great abundance ; and we have seen an instance of pituitous catarrh in connexion 
with malignant disease of the bronchial glands, which seemed to press on several 
of the great pulmonary blood-vessels. These several results, togetlier with the 
transitory character, but long-continued recurrence of these attacks, the nature of 
the discharge, the absence of febrile and inflammatory symptoms in the subjects 
whom it affects, lead us to consider pituitous catarrh as a projiuvium depending 
on a laxity, want of tone, or a mechanical obstruction of the pulmonary and bron- 
chial vessels, rather than on an inflammation. 

Fros:nosis. The importance of this affection varies much according to the state 
of the individual. When it attacks a subject enfeebled by age or disease, it may 
prove fatal in a few hours, there not being sufficient strength to discharge the suf- 
focating accumulation of fluid in the air-tubes. Again, its long continuance, when 
it has by habit become established in the system, may waste the body, and by the 
struggle caused by its frequent attacks it may aggravate or induce disease of the 
heart, and lead to dropsical eff"usions and other serious symptoms of a breaking- 
up of the constitution. In other cases where the body is strong, or the disease 
slight, it may go on for years, impairing the comfort rather than destroying the 
general health of the individual. Its occasional occvu-rence may even prove salu- 
tary in cases of diseased heart, by unloading the engorged pulmonary vessels, and 
averting more formidable evils. Andral records an instance in which a sudden 
temporary attack of pituitous catarrh with very profuse discharge \\as attended 
with the removal of hydro-thorax. In all cases the condition of the general health 
and of other organs, especially the heart and lungs, must be duly considered before 
a prognostic of the probable issue of the case can be safely given ; and if there be 
found by physical examination that there is considerable disease of the heart, or a 
probability of the presence of turbercles in the lungs, the case will assume a pro- 
portionately unfavourable aspect. 

Treatment. This aflTection is sometimes very obstinate, particularly when it 
has become establisJied in the habit. The treatment should be considered in re- 
lation to the attacks of dyspnosa and expectoration, and to tlie condition of the 
system, and the pulmonary and general circulation, with a view to prevent the re- 
currence of the attacks. The chief indication, when an attack comes on, is to 
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shorten its duration by diminishing the pulmonary congestion as far as possible by 
means of derivatives, and promoting the relief of what remains by measures which 
assist expectoration. From what we have already said of the nature and subjects 
of the disease, it may be inferred that blood-letting is rarely indicated. Immersing 
the hands and feet or even the whole body in hot water, or still better in a vapour 
bath, will sometimes, by deriving freely to the surface, much relieve the paroxysm 
of dyspnoea, and diminish the quantity of secretion which accompanies it ; but to 
take effect, such measures should be employed at the earliest feeling of the asth- 
matic attack, and before the secretion commences, otherwise they only weaken 
the patient and scarcely shorten the attack. An emetic will often relieve an attack 
by determining freely to the surface, and by facilitating the discharge of any fluid 
which may have already been secreted in the air-tubes ; and some cases have been 
signally benefited by the repeated use of this remedy. Its violent and disagreea- 
ble action, however, precludes its employznent in many cases ; particularly in the 
weakly, and those labouring under organic affections of the heart. Laennec found 
tartar-emetic hi large doses effectual in two cases in which suffocation was threat- 
ened. Ipecacuanlia is however on the whole preferable, and when it cannot be 
borne as an emetic, it is sometimes useful in equalizing the circulation and in pro- 
moting expectoration and perspiration. When the cough is very violent, it may 
be advantageously combined with hyoscyamus, conium, or small quantities of 
opium. In a few cases we have known great relief from the tincture of the lobelia 
injlala, in the dose of from twenty to thirty drops every hour or two hours, and 
increased according to its effects ; but it is a very uncertain remedy, sometimes 
causing a most unpleasant giddiness and sickness in the dose of ten drops. In 
subjects that are very weak, with languid circulation, it may be necessary to give 
stimulants to support the powers of expectoration during the paroxysm. Of these, 
strong hot infusion of coffee is the best and the most harmless, but it is apt to lose 
its effect ; and it may be requisite to substitute combinations of ether, ammonia, and 
camphor, with one of the remedies before named. 

The most important object of the treatment is to prevent the recurrence of the 
attacks ; and for tliis purpose constitutional measures are of more avail than those 
directed particularly to the lungs. Of the latter it may however be mentioned, 
that the habitual promotion of moderate expectoration by small doses of ipeca- 
cuanha and the balsam of copaiba or Peru, with alkaline attenuants and other 
remedies, recommended for bronchial congestion, may sometimes prevent that 
accumulation in the vessels that is apt to end in an asthmatic paroxysm. The 
occasional application of a blister will sometimes withdraw the irritation and flux 
from the bronchial surface. A course of aperients may also give temporary relief, 
particularly where the complaint originates in a torpid state of the bowels ; but 
drastic purgatives should be avoided, for although they may for the time remove 
the pulmonary symptoms, they injure the tone of the digestive organs and ensure 
the recurrence of disorder. In gouty subjects it is useful to increase the urinary 
secretion by a moderate use of colchicum with alkalies. But these meaures are 
of little avail, unless attempts be made to improve the tone and balance of the 
vascular system by a mild but tonic diet and regimen. The diet should be mild 
and nutritive, consisting chiefly of farinaceous food and plain meat taken at regu- 
lar hours and in moderate quantity. Spirituous and fermented liquors should be 
taken as sparingly as the previous habits of the patient and the present strength will 
allow. Liquids of all kinds should be used with limitation, and with due regard to the 
activity of the renal and cutaneous excretions. These should be promoted by 
regular exercise in a bracing but not a too cold air, care always being taken that 
the clothing is sufficient to maintain the temperature of the surface. Such mea- 
sures will generally do more than drugs; but where they prove insufficient or 
cannot be fully adopted, benefit may sometimes be derived from a course of some 
mild tonic, such as columbo, cascarilla, or even quinine with a mineral acid, or 
the sulphate of zinc in small doses, or one of the milder preparations of steel. 

Vol. II.— 36 
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In cases of hay-asthtna, Dr. Elliotson recommends the diffusion of chlorine 
in the air of the patient's apartment, by placing in it saucers, &c., containing 
chlorides of lime or soda. In three out of four cases, this measure afforded signal 
relief 



BRONCHIAL CONGESTION. 

Its symptoms and physical signs. — Causes. — Anatomical character. — Prognosis. — 

Treatment. 

BRONcmAL Congestion, or congestive asthma, inaccurately termed by Laennec 
dry catarrh, is another affection which exemplifies altered secretion of the bron- 
chial membrane without inflammation. It is known more as an asthmatic than 
as a catarrhal affection. 

The symptoms vary much according to its extent. In its shghtest degrees it 
is experienced by many individuals, who only in the morning on waking feel 
their breath rather short until they have coughed up a little thick, tough, gray semi- 
transparent or dirty-looking mucus. In its severer degrees, that is, when more 
of the bronchial membrane is affected, the shortness of breath may amount to 
asthma, which comes on in paroxysms ending with hard dry cough and the expec- 
toration of the scanty mucus before mentioned. Occasionally thei'e may be also 
a thin mucous secretion : but this is not constant, and is obviously not the gene- 
ral cause of the dyspnoea. Sometimes there is little or no cough ; and the dys- 
pnoea or rather shortness of breath is not in fits, but may last for months and even 
years without other pectoral symptoms. If an attack of bronchitis supervene, 
there is a great aggravation of the dyspnoea, often amoimting to severe asthma, 
and the symptoms of the two complaints are conjoined. But in simple bronchial 
congestion there is no fever, or sign of inflammation, but sometimes a sense of 
heat and constriction, or rather of stuffing, in the chest. There is often however 
much gastric disorder, with swelled and slightly furred tongue, relaxed uvula, and 
congestive tonsils. 

The physical sign of this disease is a more or less complete suspension of tlie 
respiratory sound in the part affected, whilst the chest at tiiat point sounds well 
on percussion. This suspension is caused by tlie tumefaction of tlie bronchiaJ 
membrane, which either of itself, or assisted by the scanty thick mucus before 
mentioned, obstructs the passage of the air in ordinary i-espiration. Sometimes 
during coughing, or violent efforts of respiration, a clicking, wheezing, or sibilant 
soimd announces that the obstruction is not quite complete ; and some of the 
tubes will generally yield some of these rhonchi in common breathing. These 
signs, together with the character of tlie expectoration, will suffice for "the diag- 
nosis. 

Causes. Excesses in diet, the sudden removal of cutaneous eruptions, sup- 
pressed gout, and sudden checks given to perspiration or any other free secretion, 
occasionally excite this affection. Tiiese causes oj^erating on systems not much 
disposed to inflammatory reaction, such as those of a torpid habit of body, destroy 
the balance of the capillary system, and occasion an undue distention or conges- 
tion in certain parts of it. The same kind of passive congestion is sometimes 
more directly occasioned by organic diseases of the heart, particularly those in 
which there is some obstruction in the left ventricle ; and these cases frequently 
are accompanied by the symptoms of dry catarrh. 

Anatomical Character. The membrane of the air-tubes is generally found of 
a deep red or violet colour, and sometimes partially tumefied, but without soften- 
ing or ulceration. These circumstances, together with the sudden and intermit- 
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ting character of the disease in some instances, and its long stationary duration in 
others, seem to indicate that the affection rather belongs to the class of passive 
congestions which may be produced and removed, or endure for an uncertain pe- 
riod without that tendency to definite terminations which inflammations manifest. 
This congestion may doubtless sometimes originate in inflammatory affections of 
the same part; but according to our experience it is more commonly, as already 
stated, the result of disorders of the digestive or other organs, which tend to injure 
the tone of some or other part of the capillary system; and when from prior ten- 
dency the bronchial membrane becomes its seat, its secretion is impaired and the 
symptoms above described are induced. Occasionally bronchial congestion is 
conjoined with bronchorrhoea: but according to the view which we have taken of 
that affection, the pathological causes of the two do not very widely differ, the 
same circumstances which cause a loss of tone in the capillaries being capable of 
either relaxing their exhalations, or dilating their caliber; or, what is more usu- 
ally the case, some parts of the membrane are affected with one, and some with 
the other, and the result is the expectoration of much thin glairy fluid, with little 
pellets of tough mucus in it. So, too, by a modification in the properties of the 
congested vessels they may be excited or relaxed, and relieve themselves by the 
exhalation of their watery contents; and we accordingly sometimes find an attack 
of catarrh or asthma, at first quite dry, and devoid of any but the tough expecto- 
ration, suddenly relieved by a copious discharge of a thin frothy fluid. This 
happens commonly where the congestion is a mechanical result of organic disease 
of the heart. 

Prognosis. Dry catarrh, although sometimes severe and diflicult to remove, 
is rarely a dangerous disease, except in so far as it may be connected with orga- 
nic lesions of the heart or extreme general debility. According to the extent of, 
the bronchi affected, the disease varies from a degree not interfering with the ge- 
neral health to one amounting to severe asthma. Andral records two instances 
in which fatal asphyxia was caused by tough mucus that plugged up one of the 
great bronchi, and which no efforts of coughing were able to remove; but these 
are to be considered as accidental cases; and generally the expectoration comes at 
last, to the temporary relief of the breathing even in the most severe cases. But 
the continuance of the disease tends to induce permanent lesions of the pulmonary 
texture, particularly dilatation of the tubes and cells, which tend more con- 
stantly to injure the function of respiration, and sometimes eventually to destroy 
life. 

Treatment. Depending, as this affection generally does, on constitutional 
causes, it requires general treatment as well as measures calculated to improve 
the condition of the affected membrane. A due management of the diet, avoiding 
all acid, rich, and irritating articles of food, the promotion and regulation of the 
excretions by the appropriate combinations of mild aperients and diuretics, such 
as blue-pill, ipecacuanha, rhubarb, aloes, nitre, colchicum, &c., followed by mild 
alterative tonic medicines and suitable exercise, are the measures best calculated 
to restore and maintain that balance and tone of the sanguiferous system, which 
is incompatible with the congestive distentions of its parts. 

With regard to the remedies directed to the congested membrane, it is not 
found that those useful in bronchitis are of much avail here. Blood-letting pro- 
duces little impression. Dry cupping and other means of derivation are occasion- 
ally of more use. Stimulating applications to the surface of the chest, such as 
turpentine and vinegar or ammonia embrocations, or pitch plasters, or even dry 
rubbing, are frequently of temporary advantage. There are however means of 
increasing the bronchial secretion, and thus reducing the congestion, which, as 
temporary remedies, have considerable efldcacy. We have before noticed the 
property which alkalies seem to possess, of determining to the bronchial surface; 
and we have now to notice in addition their attenuant or dissolving power, which 
diminishes the tenacity of the bronchial secretion, augments its quantity, and thus 
facilitates its expulsion. Their action is probably in great measure chemical. 
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We know that alkaline remedies render the urine alkaline, and therefore increase 
the alkaline quality of the blood. Now there is no solvent of mucus more pow- 
erful than alkalies; and it is easy to conceive that an alkaline state of the blood 
can scarcely be compatible with the formation of tough solid mucus. Having 
followed the example of Laennec in using this class of remedies, we have found 
them very beneficial in promoting expectoration, and relieving the dyspnoea of 
dry catarrh. The Liquor Potassae (TTtxx to xl,) carbonate of soda (gr. x to xx,) 
or carbonate of ammonia (gr. iij to vj,) may be given three or four times a-day, 
with squill, ipecacuanha, or colchicum, and some narcotic, according to the gene- 
ral state of the system and the prevalence of particular symptoms. Laennec re- 
commended also the use of alkaline baths, and of sulphur baths in cases compli- 
cated with cutaneous eruptions. The inhalation of the steam of hot water, alone 
or with camphor, tar vapour, ammonia, or any other volatile matter which may 
render it slightly stimulating, is sometimes of use. Some patients derive benefit 
from smoking tobacco or stramonium, particularly when there is also a tendency 
to spasm in the bronchi. 



SPASMODIC ASTHMA. 



Character and history. — Causes. — Diagnosis. — Prognosis^ — Treatment. — Atonic or paralytic 

dyspncEa and its treatment. 

The air-tubes are throughout endowed with nervous and muscular fibres, the 
functions of which contribute to the due performance of the act of breathing. The 
amount of the assistance which they thus contribute in health is not well known, 
but a morbid defect or excess of their operation is the cause of a peculiar class of 
affections of the respiratory organs of a nervous or spasmodic character, including 
Larygisrnus Stridulus (Spasms of the Glottis,) which has been already described, 
Spasmodic Asthma and Atonic or Paralytic Byspncea, Hooping-cough and 
Neuralgia or Morbid Sensibility of the Air-tubes. 

Character and history of asthma. The term asthma is generally given to 
dyspnoea occurring in paroxysms. We have seen that attacks of bronchial con- 
gestion and bronchial flux may come on suddenly, last a longer or shorter period, 
and cease in such a manner as to merit the name of asthma,- by which in fact they 
are generally known in this country. In the greater number of cases of asthma, 
there is reason to suppose that one or other of these aflfections or some degi'ee of 
inflammation is present, and, by increasing the irritation or the irritability of the 
bronchi, causes an undue contraction of their circular fibres. An increased vas- 
cularity of the bronchial membrane may heighten its sensibility, and augment the con- 
traction of those fibres that are in relation to it; and the same eflTect may ensue 
from the irritation of an unusual quantity or quality of the secretion within these 
tubes. So on the other hand the continuance of inflammation, the thickened and 
altered condition which it induces in the luembranes, may tend to impau- their sen- 
sibility, and injure in proportion the contractility of the air-tubes. In all these cases, 
the modification of the sensibility and contractility of the air-tubes is secondary to 
other lesions that are more essentially vascular. 

But there are also cases of asthma of a purely nervous character ; and this is suffi- 
ciently pointed out in the temperament of the patient, the nature of the exciting 
causes, the very sudden attack and removal, and the irregular duration of the 
affection. Thus it commonly occurs in nervous or hysterical subjects. The attacks 
are excited by strong or peculiar odours (such as the smell of a stable or of ipeca- 
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cuanha,) close rooms, sudden changes or particular conditions of the atmosphere, 
irritations of the stomach, mental emotions, disordered menstruation, and the like. 
These causes often suddenly bring on an attack, which, if severe, obliges the pa- 
tient to assume a remarkable and very characteristic attitude. The body is bent 
forwards, with the arms resting on the knees ; the chest is contracted, with the 
feeling of a tight cord or heavy weight upon it ; the face is suffused, accompanied 
with an expression of great anxiety and distress ; the veins are turgid, and the per- 
spiration copious, whilst all the muscles of respiration, ordinary and supplementary, 
are brought into full action in order to introduce air into the chest. 

With what amount of success these efforts of respiration are made, may be 
known by applying the ear to the chest, where, in spite of the force of the motions, 
scarcely any sound of passing air is heard. The contractions of the muscles often 
give an external muscular sound ; but within the chest there is only a very faint 
respiratory murmur, with occasional whistling or wheezing. The violent action 
of the muscles of inspiration seems to diminish rather than to increase the entrance 
of air : but when the efforts are less violent, especially towards the end of the pa- 
roxysm, now and then the air is heard to enter freely, as if the obstacle were sud- 
denly removed, but at the next breath there is the same obscurity as before. At 
these temporaiy returns of the respu*atory sound we must suppose that the spasm 
of the bronchial muscles is for the moment relaxed; and Laennec has pointed out 
a method of causing at will this relaxation, the consideration of which may be use- 
ful in enabling us to discover the nature of the disease. If we desire a patient who 
labours under the asthmatic spasm to restrain his efforts of breathing, and to hold 
his breath altogether for a few seconds, or, what amounts to the same thing, to 
count with his voice as many numbers as he can without taking breath, and then 
as quietly as possible to breathe again, the air will be heard to enter freely into 
every part of the lungs, but in a breath or two after the spasm regains its hold, and 
the respiration becomes as obscure as ever. 

Laennec used to say by way of explanation that the spasm was thus overcome 
by surprise; but this expression gives no distinct physiological reason for the phe- 
nomenon. It does not seem to be explicable without assuming that there is a 
temporary relaxation of a tonic spasm of muscular fibres ; and this relaxation we 
would ascribe to an increased degree of the same cause which usually induces the 
contraction of the same fibres. It is probable that the contraction of the circular 
fibres of the bronchi, excited by a certain degree of foulness of the air that is within 
them, is an essential part of natural expiration. Now the foulness of the air being 
increased by holding the breath long would stimulate these fibres to their utmost 
contraction, a contraction even beyond that of asthmatic spasm : their irritability 
is thereby for the moment exhausted, the spasm becomes consequently relaxed, 
and the air is heard to enter freely ; but after a few moments' relaxation, the irri- 
tability is again restored, and, the exciting cause of the spasm remaining, the next 
breath may find the contraction as strong as ever. 

The distinctive physical sign then of spasmodic asthma is imperfect sound of 
the respiratory murmur, except after hoUlina; the brcatli, when it becomes as 
loud as, or louder than usual. The bronchial spasm is often of long duration; 
but it is liable to temporary increase, causing more decided fits of asthma in 
which the symptoms before described are manifested in the highest degree, and 
on their subsidence the patient is only short-breathed. When the bronchial 
spasm is considerable, especially in the paroxysms, the chest may sound ill on 
percussion, not with the absolutely dull sound produced when solid or liquid 
occupies the chest, but a short tight sound, like that which the chest yields on 
a forced expiration. This is caused by the contracted state of the lungs when 
under the influence of the bronchial spasm; the walls of the chest, therefore, 
being forced inwards by atmospheric pressure, are not so free to vibrate as usual, 
when this pressure is more nearly balanced on either side. A better sound may 
generally be obtained by striking on a finger or pleximeter pressed on the chest 
strongly enough to exceed the contraction of the lungs. This contraction when 
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excessive sometimes causes the diaphragm to rise higher than usual in the chest, 
leaving a remarkable hollow in the epigastrium, and gives to the whole chest a 
tight and contracted appearance. 

We have remarked that those who suffer much from spasmodic asthma are 
seldom free from a shortness of breathing in the intervals; and the frequent re- 
currence of the paroxysms generally increases this habitual dyspnoea. If we 
examine their chests, we find the same diminution of respiratory sound as during 
the paroxysm, but in a less marked degree; and the test of holding the breath 
proves that the spasm exists here also, having in a measure become habitual. 
The frequent recurrence or long continuance of these spasmodic contractions of 
the tubes must lead to permanent diminution of theii caliber, and the other tissues 
become changed, and fix the tubes in this constricted size. We see the parallel 
of this in the irritable bladder, which, after long-continued attacks of spasm, at 
last becomes permanently contracted. Where the disease is purely spasmodic, 
this more lasting change might not ensue for a very long period; but with the 
spasm there is so commonly associated, either as cause or eflPect, congestion, 
irritation, or inflammation, that the phenomena and eff'ects of these pathological 
conditions are very commonly combined with those of spasmodic asthma. Thus 
in asthmatic subjects, an attack of bronchitis, bronchial congestion, or bronchor- 
rhoea, will be attended by spasmodic exacerbations; and a fit of nervous asthma 
Avhich first comes on suddenly as a spasm, often terminates in a copious catarrhal 
secretion. The spasmodic constriction of the bronchial tubes, and the conse- 
quent violent yet ineflectiial respiratory efforts, produce a congested state of the 
pulmonary vessels and partial obstruction of the circulation, which disorder the 
action of the heart, and may not be relieved Avithout a free watery discharge from 
the bronchial membrane. On the other hand, asthmatic paroxyms are frequently 
associated with organic diseases of the heart. The congestion which these de- 
termine in the membranes and structure of the lungs, increases their sensibility 
and irritability; and where the circular fibres are naturally disposed to spasm, 
this congestion readily excites it; and the spasm may not be entirely relaxed 
until the congestion is relieved by free secretion from the bronchial membrane. 
So, also, irregular gout, or the sudden suppression of an habitual discharge or 
secretion, or of a cutaneous eruption, may determine an irritation and congestion 
of the bronchial surface, accompanied by an asthmatic spasm. 

Causes. In the preceding sketch of the history and pathology of the disease 
we have adverted to some of the causes which occasionally excite asthmatic 
spasm. But when the disease is purely nervous, there must be a condition of 
the nervous system in general, or of the nerves of respiration in particular, which 
gives the bronchial muscles unusual irritability. The nature of this condition is 
involved in much obscurity; but it may be classed with that which gives rise to 
many spasmodic affections of other muscles, which are called nervous or hyste- 
rical, and which not unfrequently occur in the subjects of spasmodic asthma. 
Hence violent mental emotions, long-continued illness, especially such as in 
itself or by its treatment tends to depress the tone of the system, nienstrual irre- 
gularities, and particular states of the atmosphere, are among the circumstances 
which may pre-dispose to, and even produce, spasmodic asthma; the pre-dispo- 
sition is in some instances distinctly hereditary. In a few instances, spasmodic 
asthma has been more satisfactorily traced to a local cause of irritation, such as a 
tumour pressing on the pulmonary plexus, or on the par vagxnn, in some part of 
their course. Probably the remarkable influence Avhicli the state of the stomach 
and digestive organs often exerts on asthmatic affections may be also referred to 
irritation reflected through these nerves. In some instances too a source of irri- 
tation has been found in a diseased state of the upper part of the spine, occasion- 
ing pressure on the medulla or on some of those spinal nerves which, communi- 
cating with the great sympathetic, are also in relation with the nerves of the 
lungs. 

Diagnosis. The sudden attack and removal of the paroxysms, together with 
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the assemblage of physical signs before described, constitute the distinctive cha- 
racter of the disease. The sHghter tonic or permanent spasm which may- 
remain in the interval, and cause an habitual shortness of breath, may also be 
known by the respiration becoming distinct, not on increased effort, but after 
holding the breath, as well by the absence of the signs of other lesions of the 
lungs or heart. The absence of fever also serves to distinguish it from inflam- 
matory diseases. For spasmodic affections of the larynx, it may be known by 
the absence of the peculiar hissing or stridulous sound resulting from the passage 
of the air through the constricted glottis. We have before remarked that bron- 
chial spasm is generally associated with a congested state of the bronchial ves- 
sels, ending in secretion; and it therefore rarely happens that during the paroxysm, 
and especially towards its termination, there are not present also many of the 
signs of catarrh. So likewise, Avhere the asthma is symptomatic of disease of the 
heart, the signs of this, and of its various pathological effects, are combined with 
the asthmatic affection. 

Prognosis. Spasmodic asthma, although most distressing and alarming in its at- 
tacks, is seldom fatal when uncomplicated with organic disease. It is probable that 
the spasmodic constriction, although sufficient to cause a painful feeling of suffoca- 
tion in the lungs, which are perhaps unusually sensitive, always yields before 
the system can become injured by the imperfect oxygenation of the blood. The 
view which we have given of the temporary relaxation of the asthmatic spasm 
favours this supposition, and explains the well-known fact that spasmodic asthma 
is more distressing than dangerous. But as it is often complicated with other 
affections of the lungs and heart, or its frequent recurrence may tend to induce 
them, particularly dilatation of the air-cells, pulmonary congestion and haemor- 
•rhage, dilatation and hypertrophy of the heart, &c., we are not to regard asthma 
as free from dangerous tendencies. We have known more than one case of here- 
ditary asthma occasionally attacking an individual from the age of childhood to 
manhood, and tenninating at the age of between forty and fifty in pulmonary 
consumption. In such cases tuberculous disease probably existed in a limited 
extent from a very early period: the asthmatic spasm occasionally supervening on 
it, and tending to increase it. 

Treatment. This is to be considered in relation to the paroxysm and to the 
general state of the system in the intervals. The first indication is to counteract 
the exciting cause of the spasm, the second to remove this cause altc^ether or to 
lower the irritability on which it operates. 1 . To relax the spasm of the bron- 
chial tubes various measures may avail according to its immediate cause: when 
this is chiefly nervous, with little bronchitic or catarrhal complication, such anti- 
spasmodics as ether, valerian, assafcetida, opium, belladonna, and especially the 
fumes of stramonium, or tobacco, inhaled into the lungs, will sometimes succeed; 
each of these has proved more successful than the others in particular cases, but 
seldom retains its efficacy long. A more generally and permanently successful re- 
medy is strong infusion of coffee, long ago recommended in this country by Pringle, 
and much extolled by Laennec. We have known some asthmatic patients, who 
relied so much on its efficacy, that the very idea of being out of the reach of it 
would be enough to bring on a fit; and they scrupulously avoided using coffee as 
an ordinary beverage, lest the habit of taking it should impair its efficacy as a 
remedial agent. This is a good rule, for this remedy is not free from the ten- 
dency of antispasmodics and narcotics, in general, to lose their power by frequent 
exhibition. In most cases it is easier to avert an asthmatic paroxysm than to 
stop or to shorten it when it has once begun. Hence, after previous experience 
has indicated the usual times and signs of its approach, the remedies before named 
may be given with the best advantage in anticipation of the attack. This is espe- 
cially the case with the smoking of stramonium, which we have often found use- 
ful in this way, and rarely so after the fit has begun. In some cases sudden 
strong impressions on the system, such as dashing pails of cold water on the 
body, or passing slight electric shocks through it, have been known to stop a fit 
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of asthma. Strong counter-irritants and revulsives, such as mustard poultices to 
the epigastrium, hot turpentine fomentations to the chest, and irritant pediluvia, 
in some cases give relief, but in others aggravate the symptoms. Emetics have 
the same uncertainty of effect. If the asthmatic spasm be complicated with an 
inflammatory or congestive state of the bronchial or pulmonary vessels, which is 
very frequendy the case, the treatment recommended for these conditions may 
be advantageously combined with some of the antispasmodics just mentioned: 
and when the nervous affection does not form the chief part of the complaint, it 
is probably dependent only on the altered condition of the membrane, which is 
either inflamed or congested; and to this condition therefore the remedial agents 
must be chiefly addressed. Under such circumstances depletions and other anti- 
phlogistic measures which are rarely useful in purely spasmodic asthma become 
the best remedies. 

2. The fulfilment of the second indication, to diminish excessive irritability of 
the bronchial muscles, and to remove the causes of irritation by which they are 
excited, will be best aimed at by various means which tend to restore a proper ba- 
lance of the functions of the whole system, and to improve the general health. Of 
these the most eflfectual are those of diet and regimen. Particular rules can 
scarcely be laid down, and the experience of the patient is required to give a clew 
to the most eligible plan; but generally, a simple, light but nourishing diet, with 
great regularity as to hours, and moderation as to the quantity of food, will be the 
most suitable. The daily use of cold sponging to the chest, or the shower-bath 
if it can be borne, and of moderate exercise in the open air, avoiding walking 
against a strong wind, is generally beneficial. Of medicinal agents, besides those 
necessary to regulate the secretions, which always need attention, th^e metallic 
tonics sometimes prove useful in diminishing the morbid irritability of the bron- 
chial muscles, or of the nerves that influence them. We have found in various 
instances the oxide and sulphate of zinc, the sub-nitrate of bismuth, the nitrate of 
silver, the milder preparations of iron, severally beneficial in diminishing the 
tendency to the recurrence of the paroxysms. Probably these remedies act 
through the nerves of the stomach, which are supplied by the same trunk (the 
■par vagitrn,) with those which influence the bronchial fibres; and they may do 
this directly, or indirectly, by improving the condition and function of the sto- 
mach, disorders of which in some form or other are commonly associated with 
spasmodic asthma. 

The signs of improvement are (besides the less frequent occurrence and dimi- 
nishing severity and duration of the paroxysms) a more free state of the respira- 
tion in the intervals, so that the vesicular murmur is pretty audible without much 
wheezing, throughout the chest, and is increased, in loudness by quicker and 
deeper inspirations, not stopped or impaired as during the continuance of the 
asthmatic tendency, when additional effort will often at any time excite the spasm. 
In the cure of this, as of other spasmodic disorders, it is very necessarv to study 
the circumstances that excite the paroxysms in each case, in order to be able to 
avoid them; for the frequent occurrence of spasm increases the facility of its 
return, until it becomes habitual and may be excited under almost any circum- 
stances. The evil of an habitual asthma is not only the inconvenience and dis- 
tress occasioned by the paroxysm itself, but also the permanent changes which 
it may induce in the structures of the lung, such as contraction and rigidity of the 
air-tubes, congestions, emphysema, and other lesions of the parenchyma, and 
diseases of the heart and whole circulating system. 

Atonic or Paralytic Dyspmea. Hitherto we have considered only the spas- 
modic form of asthma, or that dependent on an excessive contractility of the 
bronchial tubes: but as in examining the elements of dyspnoea we found that 
defect of these properties would disorder the process of breathing, we are led to 
inquire whether there may not be a nervous asthma or dyspnoea of this kind from 
weakness or paralysis of the circular fibres, or of die nerves which regulate their 
contractions. We have parallel affections of the alimentary and urinary passages, 



HOOPING-COUGH, (Si/mptonis.) 289 

when from local or general causes their moving fibres become torpid or paralyzed; 
and if we are right in supposing that the action of the circular fibres, as well as 
the elasticity of the longitudinal fibres of the bronchi, be essential to the efiectual 
performance of the act of expiration, defects of the properties of these tissues 
must cause a proportionate imperfection in this act. We meet with instances of 
dyspnoea generally accompanying chronic bronchitic aflfections, but sometimes in 
hysterical females and other nervous subjects, in which this difliiculty of expi- 
ration is the prominent feature; this part of respiration being wheezing, pro- 
longed and attended with effort, whilst inspiration is comparatively short and easy. 
So, also, we see the defective action of the contractile fibres of the intestinal tube arise 
sometimes from previous over-irritation, and sometimes from more directly weak- 
ening or paralyzing causes, and sometimes from that irregular distribution of 
nervous influence which produces the phenomena commonly called hysterical. 
Nay, if we consider that irritations first exalt, and afterwards injure, the contrac- 
tile properties of hollow organs or tubes, and that these irritations or inflamma- 
tions affect successively different parts of the same tubes, we can understand that 
spasmodic and relaxed asthma may co-exist in the same person, one part of the 
bronchial tubes being unduly contracted, and another unduly relaxed, from an 
irregular distribution of the property of irritability. This subject will be noticed 
again under Dilated Bronchi and Air-cells. 

Treatment. Depending as this affection usually does on previous inflamma- 
tory or conjestive affections of the air-tubes, the remedies generally useful at the 
decline of those lesions are such as may be supposed to act in some measure by 
stimulating or giving tone to the bronchial fibres. Thus ammoniacum, benzoin, 
myrrh, the balsams of Copaiba and Peru, and the inhalation of tar and other sti- 
mulafing vapours, besides their operation on the secerning function of the air- 
tubes, may probably have an influence of this kind on their moving fibres; and 
they may thus improve their powers in relation to the act of both expiration and 
expectoration, the difficulty of which often forms the most prominent feature of 
many protracted inflammatory and congestive disorders of the air-tubes. 



HOOPING-COUGH. 

Symptoms — division into three stag^es. — Varieties and complications — Causes. — Anatomical 
characters. — Nature. — Diagnosis. — Prognosis. — Treatment. 

The disease known by the names hooping-cough, pertussis, chin-cough, con- 
vulsive cough of children, and which generally occurs once only during life, 
seems to combine several of the characters of inflammatory affections of the air- 
tubes with those of a nervous description, already adverted to, and, from its 
occasional severity and frequent compUcation with other serious diseases, merits 
careful consideration. 

Symptoms. The simple or uncomplicated form of hooping-cough generally 
exhibits three stages : in the first it is inflammatory, a bronchitis or catarrhal 
inflammation ; in the second it is both an inflammatory or at least congestive and 
nervous affection ; in the third it is entirely nervous, although it may in some 
cases be complicated with alterations in the pulmonaiy structure. The^rs^ stage 
commonly begins as an ordinary cold, often accompanied with coryza, but there 
is more headach, languor, and often more febrile disturbance than usual ; these 
symptoms sometimes precede the cough, which however begins earlier than in 
an ordinziry cold. The general symptoms vary greatly in degree : beuig in some 
cases very severe, in others very slight, and not sufficient to require treatment. 

Vol. II.— 37 
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In the former case the pectoral symptoms are also very severe at first, with pain, 
soreness and oppression of the chest, dyspnoea, and other symptoms of severe 
bronchitis. The cough is at first hard, short, and ringing, being apparently excited 
by the irritation of a thin saline-tasted mucus in the glottis. The transition to 
the second stage, which commonly takes place in from four to eight days, is 
marked by the cough coming on more in fits and of a more violent character. 
The tickling in the throat is less constant, but when it comes it cannot be borne 
an instant, but excites an uncontrollable cough, consisting of many repeated 
violent expiratory efforts followed by a long inspiration, which, by the hooping or 
crowing noise often accompanyuig it, may be known to be drawn through an im- 
perfectly opened glottis. 

The hooping depends on an undue irritability of the laryngeal and bronchial 
muscles, so that they do not relax, as usual, during the act of takkig breath. But 
this sonorous back draught is not always heard in this complaint, particularly if 
the subject be not very young ; and on the other hand it often accompanies other 
severe kinds of cough in children, in whom the aperture of the glottis is small and 
disposed to contract. This is farther illustrated by the result of auscultation. 
On applying the ear to the chest of a child during a fit of hooping-cough, one is 
surprised to hear so little sound of respiration within the chest with all the violent 
external motions ; and during the sonorous back draught, there is scarcely any 
sound of air entering the pulmonary tissue. This is to be ascribed to the con- 
tinued contraction of the glottis and large bronchial tubes preventing the au- fi-om 
penetrating to the vesicular texture with sufficient force to produce the ordinary 
respiratory murmur ; for in the convulsive cough of adults there is no obstructed 
hooping inspiration, but a full forcible one which is heard loudly in all parts of the 
chest. The other physical signs of pertussis do not differ fiom those of mild bron- 
chitis ; there being often variable sonorous, sibilant, and mucous rhonchi in the 
upper and middle parts of the chest. The fits of coughing generally termuiate in 
the discharge of a thin glairy mucous; and shuchis the \aolence of the action of the 
abdominal muscles that the contents of the stomach are often forced up by it The 
termination of the cough in vomiting is merely the result of the violence of the 
action which produces the cough : as soon as the muscular efforts have compressed 
the chest as far as it will yield, their force falls on the stomach, and in proportion 
as the cardiac orifice yields is the completeness of the act of vomituig. This 
disposition is increased by habit ; and consequently as the disease advances the 
fits of cough often terminate more frequently and speedily by vomiting or retching. 
The violent and convulsive character of the cough is its most characteristic feature ; 
the face and neck become red or purple, and turgid ; the eyes are injected ; the 
throat, chest, and abdomen are quite sore with straining, and the whole frame is 
so shaken, that the child is obliged to lay hold of something to afford support, 
and seems to be on the verge of suffocation. It is no wonder, that with such 
straining the expectoration should be sometimes streaked with blood, or that 
blood should flow from the nose ; yet this does not happen very often, but chiefly 
in the plethoric, or in those predisposed to epistaxis, and, if not excessive, is salu- 
tary. No wonder, too, that convulsions, coma, and other cerebral affections, are 
sometimes induced in young and delicate subjects. At this time the violent pa- 
roxysms of cough sometimes cause mechanical injury of the apparatus of respira- 
tion and circulation : the air-tubes and cells become partially dilated or ruptured, 
the passage of the blood through the limgs is impeded, congestions are produced, 
the action of the heart is disordered, the foramen ovale may sometimes be 
reopened, giving rise to blue discolouration and oedema of the surface, etc. At 
this period in severe cases also there is often remittent fever at niglit ; and with 
it there may be combined the various inflammatory complications in the chest, 
head, and abdomen, which constitute the chief source of danger in these cases in 
pertussis. We shall advert to these hereafter. In slight cases there may be no 
fever, and little functional disturbance in the intervals of the cough ; but the com- 
mon presence of the sonorous and mucous rhoncus, particularly before and after 
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the cough, and the mucous expectoration in which the cough generally terminates, 
indicate that in all cases it is still a bronchitic or catarrhal as well as a nervous 
affection : and in fact, as this stage declines, the expectoration generally assumes 
the more consistent and opaque form which characterizes the concocted sputa of 
a terminating bronchitis. 

This change, which may occur from the third to the sixth week after the 
commencement of the disease, marks its transition to the third or purely nervous 
stage. There is great variety in its severity in different subjects: in some the 
convulsive cough may only come on twice or thrice in the twenty-four hours, and 
cease in the course of a few days: in others it rapidly loses its convulsive cha- 
racter and subsides like a common cough; in the majority of instances, however, 
it retains its convulsive character to the last, but becomes less frequent in its at- 
tacks, and ceases from six to ten weeks from the commencement of the disease. 
Delicate nervous children often suffer long and severely in this last stage, Avhich 
assumes somewhat the form of a chronic convulsive disease; and even after it 
has itself ceased, for a long time it gives its character to any fresh cough that 
may be contracted from other causes. 

Varieties and complications. The first or febrile stage of the disease is com- 
plicated occasionally with extensive bronchitis, and more rarely with pneumonia, 
pleurisy, or croup. These complications generally occur at times of the year, 
and in situations, in which such affections prevail; or they, as well as other com- 
plications, may be the result of individual predisposition developed by the fever 
which accompanies the disease. The greater intensity of the inflammatory and 
febrile symptoms, the more continued oppression and pain in the chest or throat, 
permanent frequency of the breathing and pulse, with the physical signs distinc- 
tive of these several affections, mark their occurrence. The cough becomes less 
violent and sonorous, but still frequent, and in the intervals the mucous or crepi- 
tant rhonchus is heard in the chest, or there may be partial absence of the respi- 
ratory murmur, with dulness on percussion. Less commonly the membranes of ( 
the brain are affected, and the grinding of the teeth, the rolling of the head, into- 
lerance of light, contracted pupil, followed by squinting, vomiting, screaming, 
&c., indicate the presence of acute hydrocephalus. 

With any of these complications unsubdued by treatment the disease may prove 
fatal in the course of a few days with the usual symptoms of these affections. In 
the second stage the most frequent complications are partial pneumonia, hydro- 
cephalus, and gastro-intestinal inflammation. Circumscribed or lobular peri- 
pneumony is a very common and fatal complication of severe hooping-cough 
among the children of the poor. It causes continued dyspnoea with quick pulse 
and hot skin, and crepitation or obstructed respiration and dulness in some part 
of the chest. Effusion in the brain may be apprehended when convulsions come 
on, or when between the fits of coughing the child rolls his head from side to 
side, with moans indicative of pain, or when he lies in a lethargic or half coma- 
tose state, with dilated or contracted pupil, strabismus, and paralysis or contrac- 
tion of some of the limbs. This formidable complication is by no means uncom- 
mon in young children during the period of dentition. Gastric mucous inflam- 
mation is marked by the characteristic appearance of the tongue, continual thirst, 
occasional vomiting not excited by the cough, pain or tenderness at the epigas- 
trium, looseness of the bowels, the stools being offensive, dark or clay-coloured: 
or in some cases constipation, scanty high-coloured urine, with burning heat 
coming on at night, followed by perspiration, progressive emaciation, &e. These 
signs of gastric irritation are sometimes combined or followed by those of inflam- 
mation and effusion in the head; or if this organ escape, and the abdominal irri- 
tation proceed, accompanied by the cough, it may terminate in tuberculous disease 
of the lungs or of the mesenteric glands. In these complicated cases, if the patient 
survive the dangerous lesions until the usual period of the third or nervous stage, 
the phenomena of this stage vary much according to the nature of the compli- 
cation, the convulsive cough being sometimes absent and sometimes unusually 
severe in the cephalic cases; whilst those, m which the gastro-intestinal mem- 
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brane or the lungs take on permanent disease, in some instances retain the con- 
vulsive character, and in others they present merely that of chronic cough. 

Causes. Hooping-cough may occur epidemically, sporadically, or it may be 
propagated by infection. The latter cause is questioned by some writers, but there 
is as much evidence in favour of the infectious properties of this as there is of 
any other disease, it having been known to spread among a family and neigh- 
bourhood from one case brought from a distant part; and its extension to other 
children being often prevented by their removal. It resembles the other conta- 
gious diseases of children in its rarely occurring more than once in the same indi- 
vidual. Like these, however, the disease spreads more rapidly under certain 
unknown epidemic influences; and passes by individuals in a manner that proves 
some bodily predisposition to be necessary for its production. Its epidemic pre- 
valence has been frequently observed to accompany that of measles; the one dis- 
ease sometimes succeeding to the other. 

The period of life in which it most commonly occurs is between the ages of two 
months and twelve or fourteen yeai^, but it occasionally happens before and after, 
and a few individuals escape it entirely. On the other hand, when it has occurred 
during infancy, it occasionally though very rarely recurs in after life. This hap- 
pened to the writer, who suffered severely from a second attack in Paris in 1826, 
having probably contracted it during his attendance at the Hopital des Enfans 
Malades. Mothers have also been known to have the disease a second time when 
suckling a cliild labouring under it. We have seen many instances in which 
adults, wiio in early life had pertussis, contract a cough of a convulsive character 
during the prevalence of the disease among children in the house. It has been 
occasionally observed when hooping-cough attacks adults, the paroxysms recur 
during the night only, interrupting sleep and exhausting the strength. In children 
also the paroxysms are often more frequent and violent during the night. The in- 
fectious properties of the complaint probably last during its first two stages, but 
this is very uncertain. 

Anatomical characters. As hooi^ing-cough rarely proves fatal, except in con- 
sequence of its complication with some other disease, it is not easy to learn from 
anatomy its essential effects. Most writers agree, how^ever, that the lining mem- 
brane of the windpipe, from the epiglottis to its larger branches, is more or less 
injected and often covered by a thick mucus, and the bronchial glands are also red 
and much enlarged. Dr. Copland adds his testimony to that of Ozanam of Milan 
that the oesophagus also bears marks of inflammation; and he mentions having 
observed inflammatory appearances in the medulla oblongata and its membranes, 
even when there w-as no other remarkable lesion within the cranium, but he does 
not state what these appearances were. In the complicated cases, the common 
effects of inflammation are found in the organs which have been peculiarly affected. 
Thus in the bronchitic cases the bronchial membrane is much more extensively 
inflamed than usual, and the tubes are every where filled with spurious mucus, 
sometimes mixed with pus. The results of pneumonia are seen in the engorge- 
ment and hepatisation of portions of the lungs, in these cases often confined to 
lobules, particularly about their margin. In more protracted cases tuberculous 
deposites are sometimes fo)-med, and the air cells and tubes are often irregularly di- 
lated. Various products of inflammation are, in some instances, met witli in the 
pleura and pericardium. When the head has been affected, serous effusion and 
opacity of the membranes have been seen in the brain, and rarely softening of its 
substance. Wlien there has been remittent fever the mucous membrane^of the 
ileum, caeciun, and colon is found inflamed, and occasionally ulcerated, and the 
mesenterk; glands enlarged ; in prolonged cases with a scrofulous tendency, tuber- 
culous matter is deposited in these glands. 

In cases of hooping^ough which terminate quickly in death, there is no prominent lesion; 
the hrain is a little more livid than usual, holh in ils cortical and medullary portion but there 
is no effusion of' serum, and its esn^isfencc is no<. nwlerially affrcted. The bronchial lubes 
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contain a thick mucus, and are rather bluisli tiian reddened. If the disease continue for a 
long time, the bronchi arc dilated und filled with the same viscid secretion: the dilatation evi. 
derrtly arises from the repeated attacks of cough, and tends to retard Ihe recovery of the pa- 
tient. The complications wiiich may occur in the course of the disease are very numerous; 
they arc inflammation of the lungs and brain and tuberculous formations, especially the mi- 
nute scini-transp-ircnt granulations and tubercles in the bronchial glands; they are of course 
extremely variable. G. 

Pathology. There has been a great diversity of opinion respecting the nature 
and essential seat of pertussis. Cullen, Guibert, Hoffmann, Hufeland, and most 
other German authors, consider the disease as essentially nervous, depending on 
irritation (not inflammation) of various parts of the nervous system, particularly 
the phrenic and pneumogastric nerves, and causing spasmodic action of the larynx, 
diaphragm, and stomach. Leroi, Webster, and Begin ascribe the disease to inflam- 
matory irritation of the brain and its membranes. Watt, Badham, Dawson, De- 
wees, Guersent, Laennec, and most other French authors hold the disease to be 
essentially bronchitic or catarrhal, with the addition of convulsive action of the dia- 
phragm and larynx, excited, according to some, by an excessive sensibility of the 
inflamed bronchial membrane. A third view, particularly maintained by Des- 
ruelles, is that hooping-cough depends on inflammation of the bronchi speedily 
causing irritation in the brain, whence is reflected convulsive excitement of the 
diaphragm, muscles of the larynx, &c., which gives to the cough its peculiar cha- 
racter. Dr. Copland considers the disease to be essentially a nervous irritation, 
commencing in the respiratory surfaces, and through the nerves, chiefly the pneu- 
mogastric, transferred to the medulla oblongata, whence it again affects the respi- 
ratory apparatus and sometimes the stomach; and that predisposing or concur- 
rent causes may readily convert this irritation, at either of its seatst into inflam- 
mation. 

In reference to these different views we may remark that in many instances 
they do not sufficiently regard the physiological character of those morbid motions 
which form the chief feature of hooping-cough. Thus we find much ascribed to 
the phrenic nerve and diaphragm, when it is obvious that these agents of inspira- 
tion are little, if at all, concerned in the motions which constitute the cough. We 
regard hooping-cough as originating in a specific irritation (almost always inflam- 
matory at first) of the lining membrane of the upper portions of the air-passages. 
This irritation is in the first stage constant, and accompanied with cough and ex- 
pectoration, like those of common inflammatory catarrh ; but in the second stage 
it peculiariy increases the irritability of the laryngeal constrictor and bronchial 
muscles, and of the nerves which excite the contractions of these as well as of the 
expiratory muscles which are sympathetically associated with them— those in fact 
which are concerned in the act of coughing. The peculiar cough of pertussis re- / 
sembles that excited by a foreign body directly irritating the glottis; in fact it is ' 
properiy called pertussis, for it consists of an exaggeration of all the actions of an 
ordinary cough and of nothing more; and there is no more reason for seeking its 
cause m the brain or spinal marrow, than there is for referring excessive vomiting 
or dysenteric straining to this seat. It is unnecessary to go farther than the respi- 
ratory apparatus for an explanation of the phenomena of hooping-cou^^h. The 
irritation which at first extends to the vessels and is more constant, becomes after- 
wards purely nervous, and like other local nervous affections, such as neuralgia 
spasms, nervous colic, &c., manifests its effects only occasionally, perhaps under 
the influence of some additional exciting cause. The various complications which 
.so much increase the danger of hooping-cough, we would regard chiefly as the 
effects of the violent cough, sometimes assisted by predispositions to particular 
diseases or by co-operating causes. Any one who has witnessed the severe pa 
roxysms of hooping-cough can scarcely wonder that it may produce in the head 
in the lungs, and in the abdomen, serious congestions, which previwis tendencies' 
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or additional exciting causes, may readily convert into inflammation and its effects 
— hydrocephalus, pneumonia and intestinal disease. 

Diagnosis. The convulsive character of the cough, consisting of a rapid suc- 
cession of violent short expirations, followed by a long inspiration, which is hoop- 
ing in young children, forms the most distinctive feature of pertussis. Its termi- 
nation in the discharge of glairy mucus, or of the contents of the stomach, also 
seldom happens habitually in other coughs. The convulsive or hysterical cough 
of adults sometimes exactly resembles pertussis even in the hoop ; but the history 
of the case, and the alternation of the affection with other nervous complaints, will 
serve to distinguish it. 

Prognosis. Hooping-cough, when occurring in children previously healthy, 
and not disposed to visceral disease, and when unattended with high fever at its 
commencement or with great violence and frequency of the paroxysms afterwards, 
is not a dangerous disease. But it is highly dangerous and destructive when, 
either from the delicacy or previous tendency of the subject, or from the violence 
of the cough, it becomes complicated with inflammatory or congestive lesions of 
the head, chest, or abdomen. When, therefoi^e, it attacks young children, under 
two years old, who are under the additional influence of the irritation of early den- 
tition ; or when it attacks children who are delicate from constitution or prior dis- 
ease, or who belong to a family in which hydrocephalus or scrofula has prevailed ; 
or when it comes on in any subject Avith high fever, difficult breathing, and other 
signs of complications : or when from the extreme violence and frequency of the 
cough these may be expected to ensue, — the prognosis must be expressed in terms 
of uncertainty. 

Treatment. The three stages which the disease presents, form the ground of 
indications of treatment, varying as the complaint advances ; and the complica- 
tions, when present, will also furnish farther indications. In the first stage mode- 
rate antiphlogistic measures ; in the second, these in combination with expectorants 
and sedatives to allay the nervous and muscular irritability ; and in the third stage, 
antispasmodics and nervous tonics, — form the chief indications of treatment of sim- 
ple hooping-cough. In the milder cases, very trifling measures, such as an occa- 
sional emetic and mild aperients, and avoiding imprudent exposure, w^hen the 
weather is variable, may suffice ; and, except in the early stages, confinement is 
unnecessary : in the severer forms, however, close attention to the symptoms will 
be required throughout the complaint. 

The first stage is to be treated much in tire same w^ay as ordinary catarrhal 
bronchitis, which it resembles. Blood-letting only in the plethoric or when inflam- 
mation runs high, antimonial expectorants, and occasional mild mercurial and 
other aperients, arc the chief remedies. If there be much heat of skin, a few doses 
of James's powder, or of an antimonial saline with nitre, should be given. 

In the second stage, the antimonial expectorant may be continued with advan- 
tage; but it must now be combined with a sedative, to diminish the violence of the 
paroxysms of cough. These paroxysms generally terminate with the expectora- 
tion of glairy mucus; and by favouring this secretion, antimonial or ipecacuanha 
wine in small doses, combined with an alkali, as in bronchitis, will generally shorten 
the duration of the fit. Full emetic doses have been very strongly recommended 
with the same view ; but, except in case of accumulated bronchial secretion, we 
consider that equal benefit may be derived from expectorant or slightly nauseating 
doses, for they are far less weakening, and are quite sufficient to induce vomiting 
if that be desirable. Of sedatives, those most recommended are hydrocyanic acid, 
belladonna, and opium. The first has been highly extolled by Drs. Granville, 
EHliotson, and Roe; but its administration demands great caution, especially in 
young children, for its sedative influence affects the heart as well as the muscles 
and nerves of respiration; and the circulation of very young subjects, if suddenly 
depressed, does not readily recover its power. Belladonna has been much recom- 
mended by several continental practitioners. We have found it more safe and 
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more effectual than prussic acid; and its dose may be considerably increased without 
any real risk. We have given a quarter of a grain three times a-day to a child of two 
years old, half a grain to one of four, and a whole grain to one of eight years of 
age ; and increased these quantities to double and more when they ceased to re- 
lieve. These doses generally cause dilatation of the pupil ; and we conceive that 
the remedial agency of the drug depends on the same power to diminish the irrita- 
bility in the laryngeal and bi-onchial nerves and muscles, which is thus evinced 
with regard to the iris. In a few cases there have been some feelings of heat and dry- 
ness in the throat, giddiness, and pain over the eyes ; but these symptoms soon 
cease when the medicine is discontinued. They are more alarming than dange- 
rous, for instances have occurred of upwards of a drachm of the extract being taken 
without any bad effects farther than the continuance of these symptoms for a day 
or two. Belladonna often signally diminishes the violence and frequency of the j 
paroxysms of cough ; but as it is liable to lose its efficacy by constant use, it is 
better to intermit it for a few days, and then resume it. In the more violent cases, 
it is necessary to resort to the stronger sedative — opium. It is best given in form 
of solution of one of the salts of morphia, combined with ipecacuanha and small 
occasional doses of calomel or hydr. cum creta. Its administration requires much 
caution in very young children and those with cephalic symptoms : in these it 
should be always combined with calomel. Sirup of poppies is objectionable on 
account of the uncertainty of its strength. 

At the early part of the second stage, blisters are often beneficial, especially if 
there be more than usual bronchial inflammation: with young children they 
should not be left on for more than three hours. Afterwards stimulant and 
anodyne liniments rubbed over the whole chest occasionally prove useful. Cam- 
phorated liniment, with additions of oil of turpentine or amber and ammonia, 
may be applied. Tartar-emetic ointment has also been recommended for the 
same purpose; but it is less eligible, for the painful pustules which it excites 
prevent the continuance of the daily friction to which embrocations seem to owe 
much of their efficacy. 

In the third stage, when the complaint is purely nervous, besides the sedatives 
and antispasmodic embrocations, another class of remedies becomes of great 
utility — tonics and even stimulants. Bark, myrrh, preparations of iron, arsenic, 
suphate and oxide of zinc, nitrate of silver, assafoRtida, musk, tincture of cantha- 
rides, and many other medicines of this class, have been much extolled by diffe- 
rent writers; and each, perhaps, is occasionally useful in particular cases. In 
the choice of them, the practitioner must be guided by general principles or 
analogies. Thus, in cases presenting a periodic character attended by debility, 
bark or arsenic may be most suitable: in those of a more convulsive type, assa- 
foetida, musk, or tincture of cantharides, followed by the preparations of zinc or 
silver, may be found useful; whilst in cases decidedly asthenic, steel medicines 
are far more effectual. Of the latter, the ammoniated iron and carbonate of iron 
are generally the best preparations. M. Lombard, of Geneva, has recently 
written strongly in favour of the carbonate of iron, which he uses to the extent 
of twenty-four to thirty grains in the day even for very young children. In the 
employment of this and other tonic remedies, it is important to keep the excre- 
tions free; and to withhold the tonic, if there be any signs of obstruction, inflam- 
mation, or vascular irritation. 

Diet and regimen. In the early stage the diet must be light,. consisting of 
milk and farinaceous food. In the second stage white meat or jelly may be 
allowed; and children who are pallid may sometimes with advantap-e be per- 
mitted to take meat and the more nourishing articles. In the third stage the diet 
may be as in health. In the first or inflammatory stage of hooping-couwh the 
child should be confined to the house and warmly clothed; and exposure of every 
kind should be avoided as much as in bronchitis. But towards the end of the 
second stage, when all feverishness and sharpness of the pulse have subsided, 
much benefit may be derived from the open air, and especiallv from a change of 
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air. In the last stage, a change of air is almost a specific; any kind of change, 
and although only to the distance of a few miles, will sometimes entirely remove 
a cough that has baffled all medicines. 

Treatment of the complications. When in the early stages of the disease, 
connected with its febrile onset, there are signs of inflammation in the head or 
chest, the appropriate antiphlogistic treatment must be employed, but not with 
the same freedom as if this inflammation were the only lesion. No antiphlogistic 
treatment will stop the course of hooping-cough: and a certain amount of strength 
must be reserved to support the patient through it. With this qualification we 
may refer to Acute Hydrocephalus and Pneumonia for the treatment proper 
in these complications. The congestive inflammatory complications arising in 
the second stage from the violence of the cough and other concurrent causes, 
may be more successfully guarded against than cured. A few leeches to the 
head or chest, when any signs of congestion or irritation show themselves there, 
the occasional exhibition of mercurial aperients, the removal of dental irritation 
by free scarification of the gums, and the continued use of measures calculated 
to diminish the violence and bad effects of the cough, constitute the chief means 
of preventing the production of serious disease. Of these, none is more impor- 
tant than the precaution of raising the child to a proper posture when attacked 
by the cough. It is a case in which a careful nurse is invaluable. The child 
should never be allowed to lie, or to hang its head down, during the severe fits. 
The paroxysms when very severe, and causing great turgescence and lividity of 
the face, may often be cut short by dashing cold water on the face, or by blowing 
into the ear. When once hydrocephalus or pneumonia has been induced, it must 
be treated, as far as the strength will bear, in the usual way; byt from the weak- 
ness resulting from the previous disease, and from the repetition of the cough 
which it yet induces, these secondary forms of lesions are more fatal than when 
they occur idiopathically. Remittent fever, or other symptoms of gastric irrita- 
tion, must be treated on the usual plan of mild alterative aperients, a strictly 
regulated diet, occasional warm baths, &;c. In case of chronic bronchitis, pneu- 
monia, or pleurisy, which in some instances succeed to hooping-cough, the 
treatment recommended for these aflfections must be adopted. 

The convulsive cough of adults, not of a specific nature, is generally associated 
or alternated with other forms of spasmodic or convulsive disease, in which there 
is a great mobility of various muscles, an exaltation of the natural relation which 
subsists between certain nerves and the muscles Avhich they influence. In seve- 
ral such cases, we have found extract of belladonna with the pilula aloes and assa- 
foetida, and a galbanum or pitch plaster to the chest or back, sjive most eff'ectual 
relief. Where the complaint is more obstinate, a course of the metallic salts, sub- 
nitrate of bismuth, nitrate of silver, sulphate of zinc or ammoniaret of copper, is 
often successful in removing it. They may generally be much aided by the 
shower-bath, country air, exercise, and other means which diminish the mobility 
of the nervous system. 



Neuralgia, or Painful Sensibility, of the Air-tubes. 

A pain in the larynx or under the sternum is sometimes produced indepen- 
dently of inflammation or any other aff*ection. It is most commonly excited by 
breathing cold air, but sometimes comes on independently of any such cause. 
This morbid sensibility, although often, is not invariably' accompanied by in- 
creased contractility. Spasmodic asthma, or spasm of the glottis, may be unat- 
tended with any other pain than that common to dyspnoea; and on the other hand, 
the weak or relaxed state of the bronchial tubes, marked by difficult or imperfect 
expiration, is sometimes accompanied by an increased sensibility of the bronchial 
membrane, so that the breathing of cold or irritating air becomes unusually pain- 
ful. Under such circumstances the pain may be considered as nervous, depend- 
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iiig on an excessive sensibility of the sentieot filaments of the par vagum, like 
the gastrodynia and morbid sensibility of its gastric branch. 

Treatment. The direct application of narcotics, by inhaling their vapour or 
smoke, will sometimes relieve nervous pain of the air-tubes. The vapour of hot 
water charged with camphor or conium with an alkali, smoking a cigar, or even 
holding in the mouth a lump of camphor or a Avarm aromatic lozenge, a bit of 
ginger, or a clove, will in some cases remove the pain, and enable the individual 
to take breath freely. Where cold air only excites the pain, a respirator, or some 
warm porous material held to the mouth, will prevent it. But it is better ta at- 
tempt to reduce the morbid sensibility by the daily use of the shower-bath, or by 
freely sponging the throat and chest with vinegar or salt water, at first tepid, but 
after a few days quite cold. 



STRUCTURAL LESIONS OF THE AIR-TUBES. 

Hy pertrophy and induration.— Dilatation, Contraction and Obliteration.— Ulceration. — 

Tumours. 

Hypertrophy and Induration of the Air-tubes. 

Changes of structure in the bronchial tubes are most commonly the result of 
inflammation, or of some kindred modification of the nutritive process. Frequent 
recurrence or long continuance of inflammation of the bronchial membranes, as 
in other structures, changes their condition, and the mechanical forces to which 
they are subjected in the function of respiration may variously modify this change. 
The most simple change of structure is a mere thickening of the mucous and sub- 
mucous tissues. This generally in some degree accompanies acute inflammations, 
but is then only temporary, and subsides as the secretion becomes free and albu- 
minous; being caused, probably, by only an infiltration of the pores of the tissue 
with soft lymph, which, as the inflammation subsides, is eliminated and expecto- 
rated with the mucus of the membrane. The deposites that are the most readily 
produced by inflammation in highly vital tissues, are also the most readily re- 
moved; and thus it is that the soft albuminous matter that is eflfused by acute in- 
flammation in cellular textures and in parenchymatous organs in general, if it be 
not so abundant as to compress the vessels, becomes absorbed as the inflammation 
subsides. 

But it is otherwise when the inflammation recurs frequently, or lasts long; for ft 
then causes an effusion less susceptible of absorption, involves the less vital struc- 
tures ; and as the changes induced are slow, so they are more permanent, be- 
cause they become identified with the nutritive or reparative functions of these 
tissues. A degree of h}T)ertrophy is then produced of some or all of the various 
tissues composing the tubes. Sometimes there is extraordinary thickening of the 
mucous membrane, so that it forms projections within the tube. More commonly, 
however, it is the harder and less vital textures thait undergo the change, and its 
effects is to increase the rigidity of the tubes, so that there is a diminution of their 
expansibility and contractility. Nothing is more common than to find the air- 
tubes of persons who have long suffered from bronchitis, presenting an unusual 
development of the longitudinal elastic fibres. In other cases, the outer cellular 
coat of the larger bronchi is thickened and indurated, and tlieir cartilages are 
sometimes partially ossified. Any of these changes has the effect of rendering the 
lungs less easily expansible in respiration : the first in particular is a common 
cause of the short broutlifrom which persons frequently affected with bronchitis ge- 
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nerally suffer ; and although not often serious in itself, yet it may so abridge the 
sphere of the fonction of respiration as to make its increased exertion, during 
bodily exercise, a matter of difficulty and disorder, and to render it ill able to bear 
any other disease, to wliich jthe lungs can in general adapt themselves by supple- 
mentary efforts. 

The chief sign of hypertrophy of the longitudinal fibres, and of increased 
rigidity of the tubes generally, is difficulty of inspiration, which is short, quick, 
and performed with an effort, especially on making any exertion ; whilst the ex- 
piration is comparatively easy: but both acts are often accompanied by wheezing 
sounds from irregularities in the caliber of some of the tubes, and frequently from 
partial congestion or inflammation, from which tubes thus diseased are rarely free. 
The vesicular nmrmur is impaired, and the expansion of the whole chest is per- 
ceptibly limited. These signs resemble those of sjiasmodic asthma, except that 
they are permanent, and ai'e not removed as the latter may be, for an instant, on 
breathing after holding the breath in the manner before described. 

Inasmuch as these lesions seem to arise from continued inflammation, it be- 
comes of the more importance to direct remedies against those forms of bronchitis 
that are habitual or frequently recurring. An imperfectly cui^ed cough will often 
harass a patient for months, and even for years. In process of time the breathing 
becomes permanently shortened, and an irritation is often fixed in some of the tubes, 
manifesting its effect on their secreting function by habitual expectoration, gene- 
rally thin and mucous, sometimes muco-purulent. This affection varies greatly in 
degree. We have known several cases of habitual dyspnoea, presenting the cha- 
racters now described, ultimately prove fatal, and after death no other lesion dis- 
covered than a general redness of the membrane lining the larger tubes, and an 
extraordinary development of the longitudinal fibres. Thei'e is one point with 
regard to treatment particularly suggested by a knowledge of this change of 
structure, that not only should the practitioner persevere in the use of the means 
which tend to eradicate the low degrees of inflammation that produce it, espe- 
cially alkaline expectorants and counter-irritants, but he should also endeavour to 
countervail, by mechanical means, that mechanical limitation which this change 
induces in the size of the tubes. If the patient use no exertion and give his lungs 
little play, any increase in the rigidity of the tubes will more readily fix them in 
their present contracted state; but if he take moderate exercise, increased as 
habit improves his power, the lungs will be kept in that free mobile condition that 
is least favourable to rigidity or deposition of any kind. Pi'obably special efforts 
of inhalation would l^e useful with the same view ; and as this might be combined 
with some mildly stimulating vapour, sucli as that of water impregnated with tar 
or camphor, it might be also serviceable in improving the secreting properties of . 
the membrane. It is obvious, however, that great discretion is necessary in the 
employment of tlicse mechanical means, for if they strain the tubes beyond the 
due limits, they may cause a morbid yielding of the walls, and increased inflam- 
mation ; and if exertion be used beyond what the function of circulation can 
readily support, it will occasion congestion in the lungs, which may aggravate 
the original disease, and induce lesions of other kinds. These mechanical measures 
are more adapted for young than for old subjects ; because in the latter the change 
is more likely to be permanent, under the influence of that general law by which, 
as age advances, fibrous tissues tend to assume a cartilaginous hai'dness, and car- 
tilage becomes rigid with osseous matter. 



Dilatation, Contraction, and Obliteration of the Air-Tubes. 

On examining the lungs of patients who have long suffered from complaints 
of the chest, it is not uncommon to find the bronchial tubes, when laid open by a 
pair of scissors from the large to the smaller branches, exhibit dilatations of dif- 
ferent kinds, the enlargement being usually most apparent in those paxts of the 
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tubes where the cartilaginous plates are small and few; but occasionally the 
larger tubes are also dilated, their rings only here and there limiting their dilata- 
tion. Sometimes the dilatations are pretty uniform through some length of a tube; 
in other cases they foim irregular roundish cells or pouches, freely communicating 
with each other, from which other tubes arise either dilated or undilated. The 
tissues surrounding the tubes are generally more or less altered. They are least 
so in the uniform or tubular form of dilatation, in which the coats are often quite 
thin, and the longitudinal fibres distinct, although occasionally enlarged. But in 
the more globular or cellular dilatations, the walls of the tubes are commonly 
much altered ; they are irregularly thickened, the thickening being formed in part 
by hypertrophy of the mucous and sub-mucous tissues lining the tubes, and partly 
by a dense tissue on their outsides, probably consisting of the parenchyma of the 
lung compressed by the encroaching tube. There is little or no trace of the longi- 
tudinal or circular fibres in this form of dilatation, and the lining membrane is ge- 
nerally in a softened state, and of a red colour, whilst some parts of the tubes are 
quite rigid. We shall better understand the pathology and signs of these lesions 
by examining a little into their causes. 

Laennec, who first described dilatation of the bronchi, ascribed it to the frequent 
accumulation of mucus in the tubes, causing their mechanical distention. He 
considered that they were formed especially by long-continued chronic bronchitis, 
and that the continual recurrence of the same distention of the tubes led to their 
permanent dilatation. But this view is by no means sufficient to account for the 
remarkable changes which we frequently see in the structure of the dilated tubes; 
nor do these lesions constantly occur where the bronchial secretion is copious, 
and most calculated to cause distention. M. Andral takes a more rational view 
in ascribing these lesions to a modification in the nutrition of the textures com- 
posing the tubes; but he does not attempt to explain the mode in which the change 
is effected. If, however, we bear in mind the details of the internal mechanism 
of respiration, and the manner in which they may be deranged by disease in the 
various textures concerned in them, we shall find no difficulty in tracing several 
causes of dilatation of the air-tubes, as well as an explanation of the changes in 
their tissues and those of the surrounding parts. A mutual pressure is continually 
exerted between the interior of the bronchial tree and the air: in inspiration, by 
the air which enters to distend the tubes; in expiration, by the tubes contracting 
to expel the air. In forcible acts of respiration, such as coughing or energetic 
breathing, this pressure is increased; but in the normal condition of the tubes 
when they all equally and freely convey the air to and fro, and meet the pres- 
sure with a well-proportioned degree of elasticity and contractility, this pressure 
is balanced and borne well. But if in any way the equality of this pressure be 
disturbed, or those elastic and contractile properties that are opposed to it be de- 
ranged, it becomes converted into a cause of unnatural distention in some parts, 
while it does not reach others with sufficient force. There are several conditions 
which may cause these disturbances, and they are especially to be met with in 
those diseases which are known to lead to dilatation of the air-tubes. Bronchitis 
may act in both these ways: by thickening of the membranes or by viscid secre- 
tions, it may cause partial or complete obstructions, which by preventing the free 
entry of air into some tubes, increase its pressure into others, which become 
distended in consequence; and it may alter the condition of the tissues composing 
the tubes, so that, losing their elastic and contractile properties they yield to the 
pressure and become fixed in this dilated condition. Perhaps, as Dr. W. Stokes 
has suggested, the mere loss of contractility may in itself be sufficient to cause 
dilatation of the bronchi; but our view will be more satisfactory if we take into 
consideration tliat this distending force is applied to textures softened and other- 
wise modified by inflammation, and that the change may thus become perpetu- 
ated and combined with other alterations in the textures affected. Hence the 
lesions are often not simple dilatations of the tubes, but comprehend also irregu- 
lar softenings and indurations, atrophy and thickening of their several textures: 
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SO that when the lung is cut open after death, it may be at first difficult to disco- 
ver that the irregular cavities and indurations which it presents are formed by 
dilated tubes. Then in the production of these dilatations we are not to forget 
the influence of violent acts of respiration. They have been observed to succeed 
to hooping-cough, and other ])ronchial aifections in which the cough is particu- 
larly violent and long-continued. But we have met with cases of dilated bronchi 
in which there had been very little cough, and none of any violence; and here 
we must suppose that the other causes, the irregular introduction of air, and the 
partial yielding of the tissues, were more exclusively concerned in the produc- 
tion of this lesion. Of this kind are the following cases. In pleuro-pneumonia, 
the lung is inflamed and at the same time compressed by an effusion in the sac 
of the pleura: if it remain long in this state, the smaller air-tubes and cells become 
obliterated by the adhesion of their sides, so that Avhen the liquid is removed from 
the pleura, they will not expand again with the enlargement of the chest; but the 
large and middle-sized bronchi are not obliterated, — they bear the whole force of 
the inspired air, and become consequently dilated by it. These cases, although 
not uncommon, were not noticed by any writer, until described in the author's 
lectures published in the Medical Gazette. Dr. Corrigan has since described 
cases of dilated bronchi, which seem to be of the same character, although he 
refers them to the production in the lung of a new contractile tissue, like the 
cirrhosis of Laennec. We doubt the propriety of giving such a name to a lesion 
which. seems to be the result rather of inflammation modified by the circumstances 
of compression or of slow progress, than of a peculiar production like the cirrho- 
sis of the liver. Other lesions which cause the obliteration or obstruction of a 
considerable number of tubes and cells, tend to produce dilatation of the adjoining 
tubes, on which the motions of the chest act with augmented force. Thus it 
was observed by M. Reynaud, that when bronchial tubes become obliterated in 
consequence of the effusion and organization of lymph within them (a result con- 
nected with pneumonia rather than bronchitis,) they are sometimes dilated up to 
the obstruction, and the neighbouring tubes and cells commonly so. The same 
result is not unfrequently observed in connexion with tubercles which press on 
some tubes or obliterate the cells to which they lead. Larger tumours, such as 
aneurisms and cancer of the bronchial glands, pressing on one of the great bron- 
chi, in a similar way cause unusual distention of those parts of the lung to which 
the other bronchus leads. 

The symptoms produced by dilatations and contractions of the bronchi vary 
according to the extent of the lesions. Slight degrees of them are met with in 
the bodies of persons who had not during life manifested any prominent disorder 
of the respiration; and their simpler forms may exist to a greater extent without 
producing other eflfect than a liability to attacks of bronchitis. But where many 
tubes are affected, their structure modified, and much of the vesicular paren- 
chyma obliterated in consequence, there are then produced habitual dyspnoea, 
Avith more or less cough and muco-purulent expectoration, which is often re- 
markable for its fcBtor. The ordinaiy symptoms of severe chronic bronchitis, 
from which some of the aflfected tubes are scarcely ever free, are generally pre- 
sent; and the permanency of these symptoms, together widi a degree of lividity, 
dropsical effusion in diff'erent parts, and cachectic condition of the whole frame 
induced by the crippled state of the lungs, constitutes the usual general character 
of the aggravated forms of dilated bronchi. 

The physical signs of dilated bronchi are very intelligible. The air passing 
through them in respiration causes a louder, hollower, more blowino- sound than 
in those of the natural dimensions; hence a kind of tracheal or cavernous respi- 
ration is heard over them in regions where naturally the respiration is vesicular; 
and if, as it frequently happens, there be liquid in the tubes, the bubblino- into 
which it is thrown will be coarse and gurgling, instead of the finer mucous'^rhoii- 
chus of common broncliitis. So also the voice may be powerfully transmitted 
through these enlarged tubes, net as usual in a diffiised fremitus, but loud and 
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startling, as if issuing from the spot; in some cases cracked and jarring as in 
bronchophony; in others more articulate, and with a snuffling or hollow sound, 
as in pectoriloquy. These however are also the signs of tubercles and excava- 
tions in consumption, with which the lesion under consideration is commonly 
confounded; we must therefore seek for other distinctions. Besides in the his- 
tory of the case, and in the character of the constitution, these are sometimes to 
be found, — in the situation of the sounds, which in phthisis is usually in the upper 
parts, but in dilated bronchi in the middle regions of the chest; in their character 
in relation to time, those in phthisis tending to increase and spread as the excava- 
tions proceed, whilst those of dilated tubes will remain nearly stationary for 
weeks and months; in there being less change in the shape of the chest with 
dilated bronchi than with phthisis, unless they have succeeded to pleuro-pneu- 
monia, in which case the change is different; and, finally, in the nature of the 
sound on percussion, which in phthisis is more dull chiefly under the clavicles, 
whereas, in dilated tubes, if any dulness exist, it is generally in the mammary, 
lateral, or scapular regions of the chest, and is often accompanied by a peculiar 
hollow sound, which, from its resemblance to that produced by mediate percus- 
sion on the trachea, or by tapping with the finger on the mouth of a phial, we 
have called tracheal or aviphoric. We shall have occasion to mention this sign 
in treating of pleurisy and pneumonia. The differential diagnosis between dilated 
bronchi and phthisical cavities will be better understood when the signs and symp- 
toms of the latter have been fully described. We shall only add here, that when 
a case presents itself in which there have been cough, long-continued with ex- 
pectoration, dyspnosa, loss of flesh and strength, hectic fever, and even some of 
the physical signs of cavities in the lungs, the practitioner should be cautious in 
pronouncing it to be tubercular, if it be qualified by all or most of the following 
conditions: — If no proofs of a scrofulous habit can be traced; if the complaint 
have originated in a long-continued and violent cough, or in an attack of pleuro- 
pneumonia, and, considering its duration, emaciation have not proceeded far; if 
the purulent expectoration have been fetid and sanious, rather than flocculent or 
caseous; if the bronchial or cavernous respiration, or voice, be heard rather in the 
middle than in the upper portions of the chest, and be there spread over a consi- 
derable extent of surface; if these middle portions chiefly sound differently on 
percussion, being dull when the rest of that side sounds pretty well, or amphoric 
when the side is generally dull and contracted; and if, although the cough and 
expectoration continue undiminished, these signs remain stationary for many 
weeks together. In such a case the strong probability is in favour of its being 
one of dilated bronchi, and not phthisis. 

It is obvious that dilatations of the bronchi, when once formed, can be little 
under the influence of medicine. The profuseness of the secretion maj' some- 
times be restrained by acid mixtures; and we have known the nitro-muriatic acid 
in a few instances for a time remove its foetor. Probably inhalations of chlo- 
rine or iodine would be liseful in such cases. Where the cough is violent and 
troublesome, it should be allayed as much as possible by sedatives, such as hy- 
osciamus, belladonna, conium, and particularly opium or some of the prepara- 
tions of morphia; due attention being at the same time paid to the state of the 
excreting functions and the general condition of the system, which may need 
various kinds of treatment in different cases. The coexistence of chronic bron- 
chitis often renders external counter-irritation of service, and other antiphlogistic 
measures are occasionally required for supervening acute inflammation. It is, 
however, from preventive measures that we may expect more success; and our 
knowledge of the causes and tendencies of this lesion suggests the inexpediency 
of abandoning the treatment of cases of bronchitis, pertussis, and pleuro-pncumo- 
nia, until the cough and physical signs have been satisfactorily removed. Most of 
the severe cases of dilated bronchi that have fallen under our observation, we have 
traced to imperfect treatment in former inflammatory attacks, especially those 
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affecting the parenchyma of the lungs, which have yet been disguised under the 
name of a severe cold or influenza. 



Ulcerations, Tumours, etc., of the Air-Tubes. 

Ulcers seldom originate in the bronchi, but in connexion with some cause 
which concentrates inflammation in a peculiar manner on the bronchial mem- 
brane, and carries it to the sub-mucous tissues, such as the habitual inhalation of 
irritating particles of dust, in the occupations of needle-pointers, stone-masons, 
and leather-dressers, the continued passage of tuberculous matter in phthisis, and 
occasionally the specific influence of measles, scarlatina, small-pox, and syphilis. 
We can describe no signs by which the presence of ulcers in the bronchi can 
be distinguished: but they rarely, if ever, exist without similar lesions in the 
larynx, in which case the voice is often impaired or lost. Ulcerations of the tra- 
chea and larynx are very common in phthisis, and from the observation of Louis, 
seem to be in some degree caused by the contact of the matter expectorated, for 
he found them particularly on that side of the windpipe on which the lung was 
most excavated. Ulcers of the larynx are commonly the effect of chronic laryn- 
gitie, which has already been described. 

Tumours of various kinds are occasionally developed in the windpipe, and 
others external to the tube may press upon it and interfere with its function. 
The most common seat of the former is in the larynx: if small, they mav conti- 
nue long accompanied with violent cough and fits of stridulous breathing from 
spasm like chronic laryngitis: if large or of rapid growth, they may speedily occa- 
sion suffocation, preceded by the symptoms common to irritation and obstruction 
of the larynx. 

External tumnurs pressing on the air-tubes are not of a very uncommon oc- 
currence. Of those situated in the neck, bronchocele sometimes has this effect; 
but, as Dr. Stokes has observed, it is chiefly by tumours originating within the 
chest, where the windpipe is surrounded by an unyielding frame of bone, that 
compression of this mbe is produced. Such are aneurisms of the aorta and inno- 
minata, various tumours of the deep-seated cervical and bronchial glands, and en- 
largement of the thymous gland. We have met with instances of all these lesions, 
except the last, inducing pressure on the windpipe or one of its branches, and 
inducing dyspnoea, which in some cases was the obvious cause of death. In 
two cases the tumour was encephaloid, originating apparently in the bronchial 
glands, and surrounding the trachea at its bifurcation, both of the branches in one 
instance, and one in the other, being considerably compressed bv it. In one of 
these cases the blood-vessels, although passing through the tumour, appeared to 
be quite free; in the other, the vena innominata was partially compressed. In a 
case of aneurism of the ascending aorta the right bronchus was compressed. In 
another of aneurism of the innominata the trachea was compressed at its bifurca- 
tion. 

The signs of aneurisms compressing the air-tubes, have been particularly de- 
scribed by Dr. Stokes. The general symptoms are dyspnoea, generally accom- 
panied by acute bronchial irritation and a sense of constriction under tlie sternum, 
occasionally dysphagia, distention of the jugular vein chiefly on one side; oede- 
ma of the face, and other signs of venous compressions. The chief physical 
signs are hissing or sonorous respiration heard best at the top or on one side of 
the sternum, wiih weak vesicular sound on that side, various signs of displace- 
ment of the windpipe, the lung, and the clavicle, dulncss on percussion and oc- 
casionally projection of some of the upper portions of the chest, o-enerally most 
on one side, in which in cases of aneurism, and sometimes of other tumours there 
is a double or single pulsation. This is not the place for enterino- into details with 
regard to the signs of sub-sternal aneurism: but we may remark that in more than 
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one case we have observed slight oppression of the breathing at a very early 
stage, before there were signs of bronchial compression; and we are disposed to 
attribute this, as well as the paroxysmal attacks of dyspnoea, occasionally occur- 
ring in the farther progress of aneurismal and other tumours in this region, to an 
irritation, of the vagus and its recurrent branch, which these tumours generally 
affect; and we agree with Dr. Stokes that the alterations of the voice are referri- 
ble to varying irritation of the recurrent nerve. But the laryngeal constric- 
tion is sometimes also complicated with inflammation, to which the air-tubes are 
particularly subject under the influence of aneurismal irritation. We lately wit- 
nessed a case in which a patient with a sub-sternal aneurism was at the point of 
death from spasm of the glottis with stridulous breathing, which afterwards as- 
sumed the form of acute laryngitis, and was relieved by free expectoration after 
venesection and the prompt administration of mercury. In two instances we have 
observed dyspnoea, or rather oppressed breathing, for a time in connexion with 
scrofulous enlargement of the lymphatic glands, manifest in those of the neck 
and axilla, and supposed to reach to the chest, yet without the hissing breathing in 
the trachea or the deficiency of vesicular sound in the lung, indicative of bronchial 
compression: the symptom here was probably from irritation of the pneumogas- 
tric nerve. 

The treatment of tumours affecting the air-tubes is to be conducted on the gene- 
ral principles of counteracting as far as possible the irritation which they produce 
in the vessels, nerves, and muscles of the respiratory organs. Hence, according 
to symptoms, antiphlogistics, sedatives, and antispasmodics may be useful. Ex- 
cept in the case of enlarged lymphatic glands, it is of little use to attempt the cure 
of the disease itself In that case a judicious course of alkalies and hydriodate of 
potash, with some mild tonic and sea air, will sometimes succeed in reducing the 
swellings, and removing the symptoms which they occasion. 



PLEURISY. 



Definition. — Pathological history, symptoms, and signs of acute pleurisy. — Symptoms and 
signs of the decline of acute pleurisy. — Chronic Pleurisy. — General symptoms. — Patho- 
logy. — Signs of absorption of the effusion. — Empyema — its symptoms, signs, and modes 
of termination. — Causes of pleurisy. — Diagnosis. — Prognosis. — Treatment of acate and 
chronic pleurisy, and of empyema. 

Pleurisy, pleuritis, TrXevpirn (Hippocrates,) are names applied to inflammation 
of the pleura, the serous membrane covering the lungs and lining the thoracic 
cavity. The leading characters of this disease are, shaip pain of the side, dry 
cough, dyspnoea, fever, diminished resonance of the side, with aegophony followed 
by enlargement of the affected side and abolition of all sound of respiration and 
voice. But there is so great an uncertainty in the general symptoms, and variety 
in the physical signs, that a satisfactory knowledge of the disease can be obtained 
only through a study of its pathology : a short account of this will therefore sim- 
plify the history of the disease, and render more intelligible, and available the de- 
scription of its symptoms and signs. 

Pathological hiatory of Jicute Pleurisy. The first known stage of inflamma- 
tion of a serous membrane is an enlargement of the vessels in the sub-serous cellu- 
lar texture : it is these chiefly that form, the striated patches or points of redness 
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that are seen after death in the earliest stage of pleurisy, and their distention can 
be felt through the serous membrane, which seems slightly uneven on passmg the 
finger over it. Perhaps at this period there is a diminution of the serous exhala- 
tion at the inflamed spot, as we know such to be the fii'st effect of inflammation of 
mucous membranes, and probably increases the friction between the surfaces. 
Soon, however, the flow of serum is increased, and with it, if the mflammation con- 
tinues, an albuminous matter (coagulable lymph) is exuded. This exemplifies the 
most simple form of inflammation. The vessels have no compound structure or 
secretion to complicate or modify their action; and we find their increased deve- 
lopment attended by an exaggeration of those secreting functions which they fulfil 
in health. These functions are two-fold, viz., that of liquid exhalation and that of 
solid nutrition: the fluid exhaled is serum; the material of nutrition is the albumi- 
nous or fibrinous part of the blood. In their natural proportion these functions 
preserve the membrane in a healthy state, one merely lubricating its sui-tace with 
a slightly albuminous fluid, the other nourishing and sustaining the soUd matter of 
the membrane. But when these fimctions are increased in activity by acute 
inflammation, there is an overflow of their products, the liquid effusion is more or 
less rapid and copious, and the excess of the nutritive secretion now appears on the 
exterior of the membrane in various forms, and, either by itself or mingled with 
the liquid effusion, constitutes all the different products which are recognised as the 
results of inflammatory action. In its smallest proportion it is held in solution by 
the effused fluid, which on being drawn from the body, or after death, gelatinises 
from this fibrinous matter which it contains : where very abundant, it forms fihns 
or layers of lymph on the surface of the membrane ; and this lymph is generaUy 
more abundant and disposed to speedy organization, when the inflammatory 
orgasm is strong, and the blood rich in nutrient matter. 

Following still the pathological history of pleurisy, we find in the lymph the pro- 
duct of adhesions ; but whether or not these adhesions take place, depends on the 
quantity of liquid effusion between the pleurae. This effusion to a certaki degree 
gravitates to the lowest parts of the chest, and in those parts tends to keep the 
membranes separate ; and if the upper parts of the pleura be inflamed, they adhere 
the more readily, unless the liquid effusion be very abundant. But if the pleur» 
be inflamed only in their lower poitions, a moderate quantity of liquid is suflacient 
to keep them separate ; and if the lymph then become organized, it forms not an 
adhesion but a false membrane coating the lung, which may have farther effects in 
modifying the remains or the products of the previous inflammation. Before we 
consider these various results of the modifying influences of time, of the degree and 
kind of inflammation, and of previous disease, on the pathological history of pleu- 
ritic cases, we shall take a view of the symptoms and signs of acute pleurisy. 

Symptoms. These have been long considered as well marked by the sharp 
cutting pain in the side, restraining every common inspiration, and often making 
the act of coughing or deep breathing almost intolerable; the short breath which 
consequently results, the short dry cough, the general inflammatory fever, which 
Avidi its antecedent rigour sometimes precedes the pain, but more commonly is 
developed with or after it, with hard quick pulse, heat of skin, flushed cheeks, 
and scanty high-coloured urine. 

But it is now well known that there may exist extensive pleurisy and its con- 
sequences without this array of symptoms; nothing is more variable than the 
degree and combination in which they may occur. Pain of some kind is most 
frequenUy present; it is generally acute, circumscribed, and referred to below the 
breast or lower margin of the pectoral muscle; but sometimes it is lower down 
or shooting, or more diffused and less severe, and not seldom there is very little 
or no pain at all, but rather some soreness or tenderness on pressure between the 
lower ribs of the affected side. When the pleura covering the diaphragm is in- 
flamed, the pain is generally acute, referred to the margin of the ribs and causes 
an unusual degree of distress and dyspnoea. This form of pleurisy is by no 
means commonly accompanied, as formerly supposed, by the risus sardonicus 
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or delirium. The acute pain seldom lasts more than the first day or two, after 
which it may abate or entirely cease, although the inflammation continues, and 
the dyspnoea may increase with the accumulating effusion. The same remark is 
in some degree applicable to the fever, which is generally diminished in four or 
five days, assuming then a less inflamTnatory type. Sometimes it is very mode- 
rate, or of a remittent character; and this often happens when the effusion is 
most abundant. The degree of dyspnoea also varies much, being chiefly deter- 
mined, first by the amount of pain, nervous sensibility, or catarrhal complication, 
and afterwards by the rapidity rather than the mere quantity of the effusion. 
The cough is a very uncertain symptom, being in some instances most distress- 
ing, in others altogether absent. In fact, so uncertain are all the general symp- 
toms, that there are cases of what is called latent pleurisy, in which there may 
be scarcely a suspicion of the presence of disease of the chest, when pleuritic 
inflammation and its concomitant copious effusion have existed for many days or 
weeks. This is especially apt to occur in the course of fevers, or during con- 
valescence from them, and in persons of weak or injured constitution; but it is 
occasionally met with in the healthy and robust. 

The above-described symptoms may present themselves without pleurisy. 
Sharp pains of a nervous character not unfrequently closely imitate that of pleu- 
risy, especially in hysterical females; and if they happen to be attended with 
feverish excitement, the resemblance is more complete. In fact, the greater 
number of symptoms commonly supposed to be distinctive of pleurisy, depend 
on a morbid sensibility of the pleura, Avhich is by no means a necessary accom- 
paniment of its inflammation; and the symptom of oppressed breathing, proceed- 
ing from the pressure of the effusion, may be marked only when this effusion 
has accumulated very rapidly, or when the other lung has been prevented by 
prior disease from supplementary exertion. 

Physical signs. On the other hand, the physical signs in the greater number 
of cases are very unequivocal, and although they by no means mark the degree 
or the intensity of the inflammation, they seldom fail to announce its presence, 
and they pretty accurately measure its most serious concomitant, the liquid effu- 
sion. We shall first enumerate these signs in the order in which they commonly 
occur, and afterwards consider the nature and value of each: — 

1. Diminished motion and sound of respiration from pain; 2. Sound of friction 
accompanying the motions of respiration; 3. Dulness on percussion in the most 
dependent parts of the chest from the effusion; 4. Diminished motion and sound 
of respiration from the same cause; 5. .-Egophony; 6. Cessation of vocal vibra- 
tion felt by the hand; 7. Cessation of aegophony and all sound of the voice; 
8. Enlargement of the side; 9. Displacement of the heart, liver, mediastinum, 
and intercostal spaces; 10. Increased motions and sound of respiration on the 
sound side. 

1. The respiratory movements are so far within the control of the will, that 
they are instinctively restrained in parts affected with pain; and it is obvious that 
the sound of respiration will be diminished in proportion. This has been noticed 
by M. Andral as an early sign of pleurisy; but it is evidently a very equivocal 
one, since it depends on the presence of pain, which is not constant, and which 
may exist quite independently of inflammation. 

2. At the first onset of pleurisy a rubbing or creaking sound accompanying 
the movements of the chest is sometimes heard. This may be OAving to' a slight 
roughness or defective lubrication of the pulmonary aud costal pleuras at certain 
points, and, when combined with the general symptoms, may be considered a 
pretty exact sign; but it is very transient, and is seldom heard. It may be pro- 
duced also by interlobular emphysema, in Avhich case it lasts much longer. We 
are disposed to think that this sound is rarely produced by pleurisy, unless the 
lung be at the same time pressed against the chest by a tumour or by effusion, or 
partially distended by emphysema, or tuberculous or other deposites. The fric- 
tion sound is commonlv heard about the middle parts of the chest; it generally 
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ceases as soon as the sound of percussion becomes more extensively dull: but in 
dry pleurisy, and in the cases of partial pressure before mentioned, it may con- 
tinue for a long time. 

3. In by far the greater number of cases of pleurisy there is an effusion of 
serum, soon after the commencement of the inflammation; and the accumulation 
of this liquid in the chest is the cause of the signs by which pleurisy can be best 
distinguished. This fluid will accumulate first in the lowest parts of the chest, 
floating to a certain degree the lung upon it. Hence these parts will sound more 
or less dull on percussion, whilst the higher parts retain their usual resonance: 
change of posture, by changing the place of the liquid, will in some degree alter 
the situation of these sounds. As, however, the external vesicular structure 
yields more readily to pressure than the tubular parts within, the accumulating 
fluid soon mounts up in the form of a thin layer, between the lung and the ribs, 
to a considerable height in the chest. This thin layer slightly impairs the sound 
on percussion, and this more distinctly if the percussion be gentle and abrupt, as 
by filliping on a finger tighdy applied, and comparing the sound with that of cor- 
responding parts of the opposite side. This sign, as well as those to be next de- 
scribed, is liable to modifications from adhesions previously existing between the 
pulmonary and costal pleurae: these we shall notice afterwards. As the effusion 
increases, the dulness becomes more complete and general, the infraclavian and 
scapular regions being generally the last to exhibit it. It often happens, however, 
that when even these are dull, there is some resonance in the axilla, transmitted 
through the fluid from the opposite lung. Sometimes, at a particular stage of the 
effusion, a tracheal or tubular sound is for a day or two heard on percussion be- 
low the clavicles and in the axilla, arising from the larger tubes which are not yet 
compressed. 

4. The same accumulation of liquid must diminish the extent of the motions 
of respiration in proportion to its bulk, which has taken the place of the most ex- 
pansible part of the lung. The sound of respiration wiU for the same reason be 
weakened, and its duration shortened in the affected side. 

5. About the same time at Avhich the dulness on percussion and diminution of 
the respiratory murmur reach the middle regions of the chest, there is a remark- 
able modification of the vocal resonance. It is heard much more distinctly than 
is usual in those regions; and it is superficial, as if produced in the spot, sepa- 
rately from the oral voice, and changed to a small bleating trembling note, which 
so much resembles the voice of a goat, that Laennec has well-termed it aegophony 
((»<|, a goat, and (pmvti, voice.) This modification of the voice is heard most dis- 
tinctly in the space between the third and sixth ribs, which corresponds to the 
middle-sized bronchial tubes: but near the spine it is generally mixed with a 
louder and more uniform resonance, which is common bronchophony, from the 
larger tubes at the root of the lung. Two circumstances are remarkable in 
aegophony: first, that the voice is more audible at the very spot where the lung is 
pushed away by the liquid, in consequence of the liquid by compressing the po- 
rous tissue of the lung enabling it to transmit better the sound of the voice from 
its interior. The second point is, that the voice is altered in character: this may 
be supposed to be caused by the nature of the matter which it has to pass through, 
a thin layer of liquid, which, being thrown by it into irregidar vibrations, trem- 
bles and dances, now checking the sound, now transmitting it with increased 
force, so that the voice comes through tremulous and wiry. The hiffh tones of 
the voice are best transmitted in this way, for the bass tones do not enter the 
small tubes, but if strong pervade the Avhole tissue with a difl'used fremitus. 
Hence aegophony is best heard in women, children, and others, who have hi^h 
voices. In persons with a bass voice it is more commonly limited to the lower 
angle of the scapula or near the spine, and from being seated in larger tubes takes 
more the character of buzzing bronchophony. As the liquid increases, the aego- 
phony becomes weaker, more distinct, and loses much of its flutter or tremor, 
having rather the sound of a very slender deep-seated voice, or a silvery echo of 
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the original. This is owing to the lung being pushed so far away from the walls 
of the chest, and its tubes so much compressed; and as these conditions increase, 
the sound ceases altogether. It is not easy to determine what quantity of the ef- 
fusion is enough to do this; but we are inclined to think that much sound of the 
voice is not transmitted when the layer of serum exceeds an inch in thickness, 
except over large tubes. If the aegophony remain stationary for several days, it 
is a proof that the effusion is moderate, and does not increase rapidly, which is a 
favourable sign: but it is often very transient, and many cases of pleuritic effusion 
are discovered after they have passed the degree which causes aegophony. Old 
adhesions will however modify this, as well as the other physical signs. When 
aegophony is most distinct, it is often coupled with bronchial respiration, espe- 
cially between the scapulae, Avhere also there is a good deal of common broncho- 
phony mixed with it. M. Reynaud has lately confirmed the original opinion of 
Laennec, that aegophony is a kind of bronchial voice modified by its transmission 
through a layer of liquid. He observed in a pleuritic case, that the aegophony 
heard at the lower angle of the scapula when the patient was sitting, became 
changed to simple or louder bronchophony when the patient stooped much for- 
ward or lay prostrate, this change of posture permitting the liquid to gravitate to 
the anterior part of the chest, and floating the lung into contact with the parietes. 
iEgophony and bronchophony are different enough when their characters are 
well marked; but they often present mixed and doubtful varieties, that do not ad- 
mit of any such easy distinction. As far as description will go, we would repre- 
sent the true character of aegophony to be a certain tremulousness in the voice 
when it is superficial, and an echo-like slenderness when it is deep-seated; whilst 
bronchophony may present many other varieties. 

^gophony is by no means a certain sign: when present it is of great value, but it is often 
wanting throughout a large part of the disease: and in practice is, therefore, of comparatively 
Tittle value. G. 

6. An early and very characteristic effect of the accumulation of liquid in the 
pleural sac, is its intercepting the diffused vibration of the voice, which is usually 
felt by the hand applied to the chest. A layer of liquid mufffes and destroys this 
vibration ; and it may do this even when aegophony is audible at tl>e same spot, 
the vibrations of the latter being too fine to be felt by the hand. This affords a 
distinction between a liquid effusion and a consolidation of the lung, for the latter 
transmits the vocal vibrations with unusual force from the tubes. This diag- 
nostic sign we owe to M. Reynaud ; and it is more valuable because it is easily 
obtained, even by a person who does not practice auscultation. It must not, 
however, be always considered as quite conclusive, for there are some exceptions 
to it, both positive and negative. For example, in case of partial adhesions of 
the lung to the chest, even more vibration than usual may be felt at the adhering 
parts, where the lung and its tubes are pressed into close contact with the walls 
of the chest : it may happen, on the other hand, in consolidation of the lung, that 
liquid or other obstruction in the bronchial tubes may prevent the voice from be- 
ing transmitted through them. 

7. As the liquid effusion increases, the aegophony and all sound of the voice 
cease throughout the affected side, except within two or three inches of the spine, 
and in spots where the lung may have been adherent, which frequently happens 
at the upper parts of the chest. The sound of respiration is also aboUshed in 
most parts, but never in the interscapular region, and rarely under the clavicle 
and in the axilla : it is, however, much weaker in these parts than on the sound 
side, and may probably be only transmitted from that side. 

8. Enlargement of the affected side is another sign to be noticed. The effusion 
must be pretty copious to render this enlargement perceptible; but a differ- 
ence between the two sides of the chest may sometimes be seen on inspection 
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of the chest in different periods of respiration when the quantity of liquid is not 
very great. The affected side is first seen to be larger at the end of expiration, 
when it does not diminish equally with the other side, especially at its lower por- 
tions. So, on gncu'cling the chest with a piece of tape, fixing it at the sternum 
and at the spine, it will be observed to tighten and slacken with inspiration and 
expiration more obviously on the sound than on the diseased side, which remains 
more fixed in a state of partial distention. As the effusion increases, the dif- 
ference is perceptible through the whole respiratory act, and the eye can easily 
detect the want of symmetry, whether the inspection be made in front, behind, or 
from above, looking down on the patient's shoulders. To be more exact, how- 
ever, the chest should be measured with a tape or riband passed horizontally 
around the chest, and made to meet at the centre of the lower end of the ster- 
num ; then taking it off by the point where it crosses the spinous processes of the 
vertebral column, the length of the two sides may be compared. In making this 
comparison it must be recollected that the right side in the healthy state is from 
a quarter to half an inch larger than the left. Laennec remarked that tlie en- 
largement of the side is sometimes discoverable by the eye as well as by mea- 
surement, two or three days after the first attack of pleurisy : but it does not 
generally proceed afterwards in proportion to the effusion until this becomes ex- 
cessive, and has displaced the adjoining parts to a gi'eat extent. 

9. A very important class of signs arises from the displacement of certain of 
the walls and organs bounding the effusion. Laennec remarked that the inter- 
costal spaces on the affected side do not present tlieir usual depressions, and are 
sometimes, especially in chronic cases, even prominent beyond the surface of the 
ribs. This had been noticed by surgical writers in empyema. It is scarcely 
perceptible, however, in acute pleurisy, unless the subject be thin. In such cases 
we have seen the intercostal spaces not only prominent, but presenting also an 
evident fluctuation. In looking for this sign, the patient should be placed ob- 
liquely with regard to the light ; and it may be more readily seen by surveying 
the chest from a little distance, than by a closer inspection. 

But we may generally learn more from the displacement of the organs adjoin- 
ing the effusion, especially the heart and the liver. Laennec barely noticed these 
displacements. To Drs. Stokes and Townsend we chiefly owe theur application 
to the diagnosis of liquid effusions in the chest. The displacement of the heart 
by an effusion in the left pleura, is the most valuable and easily recognised of 
these. In this case the pulsations of the heart are felt and heard most distinctly 
under or to the right of the sternum, or in the epigastrium, instead of, as usual, 
between the cartilages of the fourth and sixth left ribs. On the other hand, a 
very abundant effusion on the right side will push the heart so far to the left, 
that it may be felt beating below the left axilla. But in this case the more re- 
markable displacement is that of the liver, which by feeling and pei'cussion will 
often be found far below the margin of the ribs. Son:ietimes it forms a distinct 
tumour in the abdomen; and we have known more than one case of latent pleu- 
risy, in which this tumour was long supposed to be the chief disease, the patient 
not complaining at all of the chest. Dr. Stokes has published some interesting 
observations with tl:H3 view to prove that the displacement of the diaphragm and 
intercostal muscles in great measure depends on paralysis of their muscular 
fibres, the result of the inflammation of the pleura which covers them. The dis- 
placement of the mediastinum is to be discovered only by percussion ; situated 
as this is naturally in the mesial plane, it divides the two cavities of the pleura 
at a line down the middle of the sternum, which bone sounds well on percussion 
from the margins of both lungs which lie under it. But a copious effusion will 
push the mediastinum towards the opposite side, and, by occupying the whole 
space behind the sternum, will give this bone a dull sound on percussion, and 
this may even extend half an inch or an inch beyond it. All these displacements 
may also be produced by an accumulation of air in the pleural sac, but the tym- 
panitic sound on percussion would at once distinguish this case. 
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10. In all cases of physical examination, the two sides must be examined with 
the view to comparison; and in case of pleuritic effusion it will be found, that 
the sound side will give not only the negative proofs of the absence of disease in 
it, which may well be compared with the positive signs of disease on the opposite 
side, but it will even show an exaggeration of the signs of healthy action, in con- 
sequence of its work being really increased. Thus, whilst the diseased side is 
almost fixed, the healthy side will be seen to move more fully and quickly than 
usual, and the sound of respiration will be increased in a remarkable degree, so 
as to resemble the loud respiration of children; hence it is called puerile. 

We have before noticed that the physical signs of pleurisy are liable to be much 
modified by old adhesions, which bind the lung to the walls of the chest. When 
the adhesions are loose, they only form bands or cells distended with fluid; and, 
keeping the lung at a moderate distance from the walls of the chest, they may 
render the continuance of aegophony much longer than it would be without them. 
When an adhesion is so close and strong that the accumulating fluid cannot sepa- 
rate it, the lung is there compressed against it; or if there are several adhering 
points, the attachments to these are preserved by so many pillars of compressed 
lung at these adhering parts; if they be at the upper or middle regions of the 
chest, instead of a total abolition of the voice and respiration, there may be loud 
bronchophony and bronchial respiration, transmitted from the large tubes by the 
adhering dense column of lung. Sometimes the adhesion is to the diaphragm or 
mediastinum; and it may then prevent or modify the displacement of these parts 
by the fluid. Not uncommonly the adhesions are more extensive and close, espe- 
cially to the upper parts of the chest, and then the lung is pressed by the effusion 
from below against the whole of the upper walls of the chest. In this condition it 
may still admit air, and be quite resonant on percussion; but as much of its vesicular 
structure is compressed, the sound of respiration there will be tubular or bron- 
chial, and a noisy bronchophony will be transmitted by it to the whole upper re- 
gion of that side. We have often heard the voice and respiration quite tracheal 
from this cause. The displacement of the heart and liver, the prominence of the 
intercostal spaces, and the dulness on percussion of the whole lower portion of the 
sternum, together with the immobility and enlargement of the lower part of the af- 
fected side, will generally distinguish the true nature of these cases. Much more 
rarely the lung adheres closely to the Avhole of the lower part of the chest, and 
the effusion occupies the upper. In such cases there may be pulmonary reso- 
sance in the lower parts, with obscure sound of respiration. The upper may 
be dull in the situation of the effusion; but sometimes, from the top of the ster- 
num to the middle of the clavicle and below it, there is a remarkable ampho- 
ric or tracheal resonance, with some respiration of the same character, yielded by 
the large tubes through the effused fluid. The character and production of this 
sound may be illustrated by filliping on a finger pressed against the trachea when 
the mouth is open. The windpipe passes under the sternum, and divides into the 
two great bronchi, which spread between one and two inches below the clavicles. 
Here in health the porous lung lies over these tubes, and intercepts their reso- 
nance on percussion; but if this be perfectly condensed by liquid effusion, or per- 
fecfly consolidated by hepatisation, the hollow note of the tubes will be pro- 
duced on percussion, just as it is over the windpipe, where no lung intervenes. 1 

Symptoms and signs of the decline of Acute Pleurisy. The general symp- 
toms seldom maintain their acute character for many days. The stitch in the 
side ceases, or is felt only in a long breath, or in coughing; sometimes, but not 
always, accompanied with soreness. The cough, if there be any, generally con- 
tinues, and becomes bronchitic. The pulse sometimes loses its hardness, and is 
reduced in frequency; in other cases, particularly when the effusion is very co- 
pious, it remains as quick as ever, although it may be weaker. The difficulty 
of breathing is perhaps less apparent, but the frequency is often not diminished, 
whilst the effusion is unabated, although the patient is scarcely sensible of it. In 
other cases again, in the course of a few days, the breathing returns nearly to the 



310 CHRONIC PLEURISY, {General Symploms.) 

natural state, although one side of the chest is full of fluid. In almost all cases, 
lying on the healthy side embarrasses the breathing, both by restrammg its move- 
ments and by causing the fluid to press against the heart, and the sound lung. 
For the same reason, pressure on the abdomen may cause little uneasiness 
on the diseased side; but on the sound side, by impeding the descent of the dia- 
phragm, it produces a feeling of dyspnoea, even when none may be otherwise pre- 
sent Not uncommonly after the first few days of the disease, when the acute 
symptoms have in great measure subsided, the patient complains of nothmg but 
weakness, and calls loudly for an improved diet. It is especially m such cases that 
we must be in gi-eat degi'ee guided by the physical signs: if these indicate that the 
effusion is undiminished, or even increasing, we may be sure that the inflamma- 
tion is not subdued, but only latent. But if, from an improved resonance on per- 
cussion, and returning movement and sound of respiration, first in the upper parts of 
the chest, as well as a diminution in the volume of the aflTected side, we find that the 
liquid effusion is on the decrease, we may judge that the inflammation is subdued, 
and that its products wiU gradually be removed. The reabsorption of the fluid 
sometimes taites place in the course of two or three weeks ; and in that case sego- 
phony returns when the layer of fluid is thin enough to permit the vocal resonance 
to pass through it, but more commonly the fluid is not dispersed for a much longer 
time. Laennec remarks that an effusion which has been formed in the course of 
a few days is sometimes not entirely removed at the end of six months ; and we 
can add our testimony to the truth of this observation. In such cases the return 
of eegophonyis very uncertain : in fact the signs are rarely watched during so long 
a period, and the patient may cease to be the subject of medical treatment before 
the effusion is suflnciently reduced to give transmission to the voice. In very mo- 
derate cases the liquid is absorbed before the lymph or albuminous matter is removed; 
and when the pleural surfaces covered with this come together, a sound of rustling 
or rubbing is sometimes heard with the movements of respiration: but this soon 
ceases, as the lymph is converted into adherent bands of false membrane. Now 
if these false membranes are formed after the liquid has been removed, and the lung 
has recovered its full extent of expansibility, they are adapted to its fi-ee motions, 
and do not to any material extent interfere with them. Hence m dead bodies we 
often find adhesions which are lengthened in the lower parts of the chest, where, 
from the action of the diaphragm, the lungs descend as the ribs rise, whilst in the 
upper parts the adhesions are short, because the lungs there follow more exactly 
the movements of the walls of the chest. 

But in more severe or obstinate cases, which are not uncommon, the inflamma- 
tion continues after the liquid has been abundantly poured out, and not only in- 
creases and perpetuates this liquid effusion, but also throws out albuminous matter 
in various conditions, which by its present qualities, or future changes, may produce a 
variety of prejudicial effects, all tending more or less to interfere with the perfect 
restoration of the organs to a healthy state. These, and the signs and symptoms 
which they produce, may be better considered under the head of chronic i^eurisyj 
for although inflammation in which they originate may often be acute at the first, 
yet the course and character of these changes are quite of a chronic description. 



Chronic Pleurisy. 

General symptoms. There is less reason for distinguishing formally between 
acute and chronic inflammations of the pleura, because the transition of the one to 
the other is i-eally not defined ; and the symptoms of the recent disease sometimes 
have so little of an acute character, whilst that of a long duration occasionally 
manifest such an intensity of irritation, that the terms acute and chronic are less 
applicable to pleuritic aflfections than to mflammations of most other organs. We 
can see some reason for this in the fact, that the pleura, being a short sac, is liable 
to have its acute inflammation converted into chronic by the retention of its pro- 
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ductfand chronic pleurisy is liable to be excited into an acute state by the distending 
or irritating influence of the effusion. Still differences are very apparent in many 
cases, in the prevalence of high inflammatory fever in some, and in thei'e being no 
fever, or one of a hectic kind, in others ; in the sthenic condition of the circulation 
in some, and its weak depressed state in others, whatever be the degree of pain 
or nervous irritation accompanying them. Thus it may happen that an acute in- 
flammation with all its prominent symptoms has been apparently subdued ; but the 
effusion remaining undiminished, the disease goes on in a latent form, until, from 
some impnj.dence on the part of the patient, who supposes himself cured, an attack 
of dyspnoea, or a stitch in the side, again lays him on his bed; and although these 
symptoms may generally be mitigated, they then leave those more peculiar to 
chronic disease. Of these a remittent or hectic fever, with permanently quick 
pulse ; gradual emaciation ; shortness of breath, particularly on exertion ; inability 
to lie on the healthy side, — may be mentioned as the most common : occasionally 
there is cough, and there may be purulent expectoration from a concomitant 
chronic bronchitis, and various degrees of pain in the affected side ; but these 
symptoms are very uncertain. A chronic form of pleurisy is sometimes developed 
gradually without being preceded by a distinct acute attack ; but it is probable that 
many of these cases are at first acute in a latent form, the patient having been 
supposed to suffer merely from a cold, or a slight feverish attack, during the acute 
stage of the disease, and the local symptoms not attracting attention until they 
have become more developed in the chronic form. 

Pathology. In tracing the signs and complications of the more chronic forms 
of pleurisy, we shall be enabled to exhibit them more concisely and intelligibly 
through a rational view of their pathology, as we have studied it in the signs and 
anatomical effects. 

Besides serum and coagulable lymph in their simplest forms, which may be 
speedily removed and organized, inflammation, particularly the more chronic 
kind, may generate the following products, which are less readily removed, and 
which tend more or less to interfere with the restoration of the organs to a healthy 
state. 

1. Healthy and highly organizable lymph, when deposited in a thick layer, 
must in some degree restrain the expansion of the lung, and thereby retard the 
absorption of the fluid. This lymph may be diminished by absorption ; and the 
membranes formed of it may ultimately adapt themselves to the full expansion of 
the lung : but there will be less chance of this in proportion as the liquid effused is 
copious, and its removal slow. 

2. In cases similar to that just mentioned, but with a lymph less organizable, 
the product of a less active inflammation, or in which there is much of the colour- 
ing matter of the blood (but not in this case only, as Laennec supposed,) its organiza- 
tion is more tardy, and the membrane resulting is of a more rigid and less yielding 
nature ; consequently the lung is more permanently confined in its compressed 
state. The membranes which are formed on the pleura in these cases are some- 
times quite cartilaginous in density, and of considerable thickness ; and occasion- 
ally they are found, in process of time, partially ossified. If these acquire their 
density before the liquid is removed, it is clear that they must for ever bind down 
the lung : but we have seen cases in which there have been signs of farther 
contraction aft;er the absorption of the liquid, which may be ascribed to the ten- 
dency which some newly-formed tissues have to contract for some time after their 
production. This is exemplified in the contraction of the cicatrices of burns of the 
skin, and of the false membranes, lining cavities of the lung ; and in other cases, 
where false membranes have been slowly formed, and tend to assume a fibrous or 
fibro-cartilaginous rather than a serous or cellular structure. 

3. But the inflamed pleura may efilise lymph of still lower vitality, susceptible 
of but imperfect organization, and whoUy incapable of throwing out more of an 
organizable character : hence, when the pleura is coated with it, if the inflamma- 
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tion continue, the overflow of the nutritive secretion will be in the form of a cuidy 
matter, or of mere loose shreds of solid albumen. 

4. The solid matter may be thrown out in a disintegrated state, utterly insus- 
ceptible of organization, and diffused through the fluid in flakes or particles form- 
ing a mixture more or less resembling pus, which is the fluid of empyema. 
Although in many instances this is the result of a more clironic form of pleurisy 
than that which forms lymph, and owes its persistence and tendency to increase to 
the want of vitality in its solid matter, yet we do meet with cases of empyema which 
arise from very acute forms of inflammation. In these instances the fluid is more 
strictly purulent, the solid matter being in the form of globules, like those of pus; 
and seems to be the result of what may be called a suppurating diathesis ; in con- 
sequence of which, all the albuminous products of inflammation tend to assume a 
purulent character. In such a case we have seen pus within a fibrinous clot in 
the heart ; and it is difficult to avoid the supposition that it is something in the 
condition of the blood that determines this less usual product from the acute 
inflammation of a serous membrane. It is well known that the continued access 
of air will cause the inflamed pleura, as well as other internal textures, to secrete 
pus instead of lymph ; hence whenever pleurisy is excited by the perforation of the 
lung, the liquid poured out is more or less purulent. 

5. Lastly, as the solid accretions on the inflamed pleura, we may find the 
various morbid productions called tuberculous, scirrhous, encephaloid, and melano- 
tic ; these being cammonly the result of some constitutional taint developed by the 
local inflammation ; but in the case of the first and last, probably sometimes the 
product of peculiar modifications of the inflammation itself 

It is not to be supposed that the products of pleurisy in every case belong ex- 
clusively to one of the kinds now described, or that they are so simple as to be 
rigidly divisible by any such classification. We rarely examine a case of protracted 
pleurisy after death, without finding traces of several forms of the products of in- 
flammation ; and a comparison of many discovers that these pass by insensible 
gradations into one another ; so that, although we may meet with some that are 
clearly referrible to one class of products, there are others of a mixed or interme- 
diate character. If we reflect on the consequences of all these products of pro- 
longed inflammation of the pleura, we must perceive that they all tend to keep 
down the lung in that compressed state to which it was reduced by the fii-st effu- 
sion ; and they do this by the rigid false membranes which are formed when the 
solid effusion is susceptible of organization ; and by the persistence of the liquid 
effusion when the solid matter is destitute of organization, and acts as an extra- 
neous initant. We must suppose, too, that the absorbing properties of the pleura 
must be altered by the long continuance of disease ; and that various lesions are 
propagated to the adjoining tissues, which, however they may have escaped the 
immediate effects of inflammation in its acute form, can scarcely fail to be affected 
by the slow and less limited influence of chronic inflammation. Hence the paren- 
chyma of the lung, the bronchi, the pericardium, the bones and cartilages of the 
chest, occasionally become the seat of various changes ; thus, the lung becomes at 
first consolidated, and afterwards atrophied ; the tubes secrete pus, and become 
dilated ; the pericardium forms adhesions to the heart, and becomes thickened ; 
and in cases of empyema, the ribs, vertebrae, and their cartilages, may become 
carious. Nor must we forget the unfavourable operation of the disease on other 
functions, the obstruction to the circulation by pressure on the pulmonary and 
adjoining vessels, the abridgment of the function of the lungs themselves, and the 
irritating or depressing influence occasionally extended fi-om the seat of lesion to 
the various organs of the abdomen. In fact, besides the injury done to the respi- 
ratory organs, an imperfectly cured pleurisy may in an insidious manner oppress 
the whole system, and bring it into an anomalous cachectic state, in which 
morbid conditions of various kinds may be produced or brought into activity. 
Thus we have met with several instances in which tuberculous disease was first 
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developed after pleuritic attacks, and in two instances we have found the tubercles 
confined to the uncompressed lung, indicating that their development was poste- 
rior to the compression of the other lung, in which their deposition was mechani- 
cally prevented. 

For practical purposes it wDl be convenient to divide the preceding results of 
pleurisy into two classes: — 1. Those in which absorption ultimately predominates 
over effusion, and the liquid is gradually removed ; and 2. Those in which the 
effusion predominates, and the liquid can only be removed through a perforation 
of the pleura. 

Signs of absorption of the effusion. In the first of these, as the absorption of 
the fluid proceeds, what is it that supplies its place ! The lung, as we have seen, 
may be either so bound down by rigid false membranes, or so condensed and 
obliterated by long-continued pressure and inflammation, that it is not susceptible 
of its former expansion to effect this purpose. In the great majority of cases, as 
the liquid is absorbed, the walls of the chest are contracted or collapsed, so that 
the diseased side, which at the height of the effusion measured perhaps an inch or 
two more than the healthy side, now gradually becomes considerably smaller, 
sometimes to the extent of two or three inches. The contraction is first percepti- 
ble in the upper part of the chest, and with the depression and more fixed condi- 
tion of the shoulder contrasts remarkably, on inspection, with the full development 
and active motions of the sound side. On examining the contracted side more 
narrowly, we see, in detail, that the ribs are lower at the sides and closer together, 
the scapula more prominent and nearer to the spine ; and sometimes the sternum, 
and occasionally even the spinal column also, are curved concave towards this 
side. In all this we see the results of the atmospheric pressure, together with un- 
antagonized muscular efforts, acting on the walls of the chest. The same pressure 
tends to fill the cavity from the abdomen : thus the diaphragm is pressed perma- 
nently upwards, carrying with it the mass of the liver on the right side, and the 
resonant stomach on the left ; and on watching the abdomen, it is not seen to swell 
on that side, as on the other, at each inspiration. In some cases, too, the same 
pressure is exerted within the chest from the sound side, causing displacements 
the very reverse of those which had been occasioned by the pressure of the pre- 
vious effusion. We have seen many cases in which the healthy lung had displaced 
the mediastinum towards the contracted side, not only under the whole sternum, 
but even under the cartilages of the ribs to the extent of an inch beyond it ; so 
that these parts sounded well on percussion, and the intercostal spaces there showed 
movements of respiration which scarcely affected any other part of that side. Dr. 
Stokes has recorded a case in which, after the absorption of an effusion on the 
right side, the heart was drawn over to that side, so that its pulsations were felt to 
the right and not to the left of the sternum. We have met with three examples 
of this kind, in which the heart became permanently displaced to the right. We 
have also seen, after the removal of pleuritic effusion on the left side, the heart 
drawn upwards to the left, so that its pulsations were distinct from the fifth to the 
third rib, near the axilla. Dr. Stokes describes a case in which, after an acute 
efflision on the left side, which displaced the heart to the right of the sternum after 
the removal of the effusion, the heart remained loose, falling from one side of the 
sternum to the other, according to the position of the body. 

We proceed to describe the signs obtained by auscultation of a side contracting 
after chronic pleurisy. In many cases where the effusion has been copious and 
of long standing, the sounds of respiration and percussion continue permanently 
imperfect, although the liquid be completely removed ; and in almost every case 
they are more or less impaired for months after the attack ; in fact they correspond 
pretty well with the appearance and diminished motion of the affected side, and 
are to be referred to the same causes. The improvement is generally to be found 
first in the upper part of the chest, and near the spine. With the return of a weak 
respiratory murmur, and slight resonance on percussion, some degree of vocal re- 
sonance may also accompany the removal of the liquid in the upper parts of the 
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chest, amounting to loud bronchophony, often accompanied by a remarkable buzz, 
in other parts being merely the difftised vocal fremitus, according to the size of 
the bronchial tubes and the degree and permanency of their compression. This 
is one of the instances in which some physical signs may deceive us, tmless atten- 
tion be paid to all, and to the general history of the case ; for if, for the first time, 
we see a patient with the above signs, and he happen to have bronchitis, we may 
be led to believe that the resonance of the voice and the dulness are caused by 
consolidation from recent inflammation of the lung, or from tubercle ; but this error 
may be avoided by attending to the history of the case, and the signs of con- 
traction that characterize it. The dulness on percussion in the contracted chest 
is less owing to the absence of air, than to the compressed, drawn-in condition of 
the walls, which are no longer free to vibrate ; and although there be air in consi- 
derable quantity in the lung underneath, this air gives no spring to counterbalance 
the atmospheric pressure, which is continually acting as a dead weight on the con- 
tracted side. Sometimes more sound may be obtained by pressing the fingers 
strongly on the side, and then striking on them ; this pressure brings the walls be- 
yond the unequal atmospheric weight, so that they may then vibrate more freely, 
as we have forn^rly explained. 

We find, then, that in these cases of pleurisy the condition of the side of the 
chest was, at the period of the copious effusion, the reverse of what it becomes 
when that effusion is removed; then it was dilated, and the adjoining parts pushed 
from it; now it is contracted, and the adjoining parts drawn into it. Is there not, 
then, an intermediate stage, in which neither of these conditions is presented, and 
the side has the usual shape and dimensions? Our experience leads to the con- 
elusion that there is not; but that the transition from one condition to the other is 
not generally uniform, but partial. The common case is that the contraction 
begins in the upper part of the chest before the dilatations and displacements 
have ceased in the lower; and it seldom happens that there is not, during the 
diminution of a pleuritic effusion, an irregularity in the shape of the chest, a com- 
parative bulging of the lower portion, which may serve to distinguish it from 
consolidation of the lung. 

In the cases hitherto considered, the effusion has been supposed to be general 
and to fill the cavity of one side of the chest; and the contraction after its removal, 
although irregular, to be also general. In case of partial effusions limited by 
rigid adhesions to transverse portions of the chest, it is plain that the thoracic 
walls cannot contract enough in those parts to obliterate them. In the few cases 
of this kind which we have seen, there had been partial contraction; but the 
space occupied by the effusion was chiefly filled either with air, or by the adjoin- 
ing viscera pushed in, or Avith a semi-solid curdy fluid, probably the inspissated 
remains of the effusion. 

It might be supposed that individuals, whose lungs are reduced, by contraction 
of the chest after pleurisy, to little more than half their natural size, would be 
reduced to a very frail state of health and a low scale of bodily strength; yet 
it is curious enough, that some such individuals have continued to enjoy good 
health, and to be actively engaged in the pursuits of life. Laennec "mentions 
the case of a distinguished surgeon of Paris, who, although he had one side 
contracted, in a very marked degree, from an attack of pleurisy in his youth, 
yet enjoyed excellent health, and was in the habit of lecturing twice a-day with- 
out inconvenience. We have met with a few instances of the same kind, but 
they were in young subjects in whom the walls and organs of the chest are capa- 
bre of more extensive adaptation than in after life, and in no such case have we 
found the contraction excessive, nor the respiratory murmur nearly abolished. 
In other cases (and they are, we believe, the most common) extensive contraction 
of the chest causes such an habitual shortness of breath and tendency to palpitation, 
as to incapacitate the subject from active exertion, so that even slio-ht bronchial 
attacks, or febrile excitement, cause severe and distressing dvspncea. We have 
farther had occasion to observe, that before the system becomes accommodated to 
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the abridgment of respiration which this lesion produces, and even afterwards, 
under unfavourable circumstances, there is an enfeebled or cachectic state of the 
whole frame, in which various trains of disorder may arise; and unless care be 
taken to counteract them by remedies and circumstances most favourable to the 
general health, scrofulous or dropsical disorders may be engendered, and develope 
new mischief in the respiratory organs or elsewhere. Although, therefore, we 
may look on contraction of the chest as a mode of curative termination of pleu- 
risy, it is one of the least favourable kind, and liable to many detracting circum- 
stances. 

Empyema. 

The other class of cases in which effusion preponderates over absorption, and 
the liquid can only be removed through a perforation of the pleura, comes next 
to be considered. This character is to be traced in some instances to the condi- 
tion of the membrane, which, either from its continued inflammation, or from 
change of its structure, secretes more than it can absorb: sometimes the accumu- 
lative tendency of the effusion may arise from some obstruction in the circulation, 
dependent on disease of the heart or great vessels, on tuberculous or other conso- 
lidation of the lungs, or even on the partial pressure of the effusion itself. But 
the more common cause of increasing effusion is in the nature of the matter effused, 
which when of a purulent character is not readily absorbed, and constitutes the 
Empyema of authors. 

Tlie symptoms and signs of empyema are generally those already described 
as indicating extensive liquid effusion, but they may be modified by the length 
of time that effusion continues: thus, although the feeling of dyspncsa, and per- 
haps the fever, may have abated, even with the effusion on the increase, yet the 
general disorder of the system, and the signs of enlargement of the side, and dis- 
placement of its usual boundaries, commonly become more marked. It is by no 
means constantly observed that the effusion of pus is peculiarly marked by the 
occurrence of rigours, hectic fever, or more constitutional disturbance than that 
which attends the effusion of mere serum and lymph; but when such symptoms 
do occur, there is a probability in favour of the effusion being truly purulent. 
The long-continued pressure, perhaps joined, as Dr. Stokes has suggested, with 
the paralyzing influence of prolonged inflammation, causes the muscular portions 
of the walls to yield to an increased extent; hence the intercostal spaces become 
more prominent, the diaphragm farther pressed into the abdomen, carrying with 
it the adominal viscera. Thus on the right side the liver may be pressed down 
to the umbilicus and ilium, causing a protuberance there, which has not unfre- 
quently been mistaken for the chief disease. On the leftside, the stomach is not 
generally so much displaced, but the diaphragm is pushed down more behind, 
carrying with it the spleen and the colon, the pressure on which sometimes seems 
to cause flatulent distention of the abdomen. In a case of this kind which we 
have recently witnessed, the enlargement of the chest was entirely behind, the 
left infra-mammary region not being at all full, and giving the resonance of the 
stomach, although the heart was displaced to the right of the sternum. 

When the effusion is purulent, there is not uncommonly associated with it an 
ulcerative process, which may permit the matter to escape through the lungs, the 
walls of the chest, or the diaphragm, and which, in cases of long continuance, 
often involves other parts besides that through which the matter is evacuated. 
Thus, after death we often find small excavations in the layer of semi-organized 
lymph coating the walls of the chest, and in some instances this ulceration per- 
forates the pleura and a layer of intercostal muscles, without proceeding farther. 
In other cases the ribs, vertebrae, or sternum, become partially carious from the 
same cause. When this ulcerative process proceeds so far as to cause the mat- 
ter to point externally, a soft fluctuating swelling is felt at some part of the chest; 
and it may generally be known to communicate with the interior of the chest by 
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its becoming tense during expiration, and softer during inspiration. Not uncom- 
monly the matter burrows under and between the muscles and integuments of the 
chest, and points at several places, and at a distance from the perforation of the 
pleura. We have seen abscesses connected with empyema point in three 
instances under the pectoral muscle, once in the right hypochondriac region, and 
once close to the spine: that in the hypochondriac region had been mistaken for 
an abscess of the liver; in this case it was found after death that there were per- 
forations of both intercostal muscles and diaphragm; and between the layers of 
the latter, the matter passed to the margin of the ribs, and there spread under the 
integuments, communicating with the other perforation between the ribs. The 
superficial abscesses are sometimes accompanied by much local pain and tender- 
ness; but in some cases these are scarcely complained of. These abscesses are 
generally slow in opening spontaneously: they generally first spread between the 
muscles and integuments, causing a puffy state of the parts. When the opening 
does take place, theie is a discharge of matter, more or less copious; and this 
recurs from time to time, especially during any strong efforts of expiration, as in 
coughing. Sometimes air is drawn at the orifice during strong inspirations, and 
the next jets of matter issue with greater force, occasionally mixed with bubbles 
of air. After the air has gained access to the empyema, the pus, which was at 
first inodorous, generally in a few days becomes fetid, exhaling the odour of sul- 
phuretted hydrogen: and with this change in the discharge, there is increased con- 
stitutional disturbance, sometimes manifesting itself in form of irritative fever, 
with bounding pulse and heat of skin, alternated with colliquative sweats; some- 
times producing typhoid symptoms, and a state of general depression. 

When the matter of empyema is discharged by ulceration through the lungs 
or bronchi, there is a violent fit of coughing almost like vomiting, ending in the 
expectoration of large quantities of matter. These efforts sometimes threaten 
suffocation: but the discharge is followed by considerable abatement of the symp- 
toms. Laennec considered this a more common event than perforation of the 
walls of the chest: our own experience would indicate the contrary; but there 
are on record many cases of both results. The ulceration through the substance 
of the lung or air-tubes is described by Dr. Townsend to be accompanied by the 
formation of a gangrenous eschar, which is detached, and the fistulous passage is 
lined with a false membrane, which prevents the matter from spreading through 
the lung, and conducts it to the air-tubes. 

The evacuation of the matter by fistulous openings may go on continually, or 
recur from time to time, with more or less temporary relief, for weeks, months, or 
even years: the patient in some instances recovering, in others sinking from the 
continued effects of the disease. In the former case, the discharge soon becomes 
less, and entirely loses its fetid character; the wound heals, and the chest gra- 
dually becomes contracted in the manner before described, there being a partial 
return of respiration in some portions of the chest. 

Causes of pleurisy. We are not aware that any circumstances predispose to 
pleurisy farther than those which render the body liable to other inflammations, 
such as a relaxed or debilitated state of the system after fevers or other severe 
disorders, the puerperal state, &c. 

Of the exciting causes of pleurisy, cold is by far the most common, especially 
exposure to cold winds; hence it is observed to prevail especially in the month of 
March. It may, however, be excited by external injuries, such as wounds and 
contusions of the chest, fractured ribs, &;c.: in these cases the disease is not un- 
commonly latent, and becomes chronic. It is an occasional complication of con- 
tinued and exanthematous fevers, particularly in some epidemics, constituting one 
of their dangerous complications. Loss frequently it is excited by gout or rheu- 
matism; and on the sudden removal of a cutaneous eruption, or healing of an old 
ulcer or other habitual drain. It sometimes occurs from the extension of inflam- 
mation from the lung, the peritoneum, or the walls of the chest. From the lat- 
ter cause, it not unfrequently forms the closing scene in cancer of the breast. It 
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is occasionally associated with erysipelas, diffuse inflammation of the cellular 
tissue, inflammation of the veins and puerperal fever; in such cases it is usually 
latent, and accompanied by the typhoid symptoms common in those formidable 
diseases. It is not uncommonly excited by tubercles in the lung, both in their 
solid state, and after they have been softened. In the latter case, when the pleura 
is perforated, there is generally, also, the admission of air into the pleura, pro- 
ducing the complex lesion, pleuritic pneumo-thorax, to be afterwards noticed. 

Diagnosis. In its very earliest stage, at the first attack of pain, pleurisy may 
be mistaken for pleurodyne and nervous pains of the chest and upper part of the 
abdomen; and as there are rarely any distinctive physical signs at this period, 
we must seek for the character of pleurisy in the general symptoms of fever, 
heat of skin, and sharp hard pulse, and sometimes in the short dry cough which 
accompanies it. In a short time, however, the physical signs become the most 
characteristic marks of the disease. It is unnecessary here to repeat the descrip- 
tion, and it only remains to point out the signs which distinguish pleurisy from 
some other lesions that most resemble it. Consolidation of the lung differs from 
pleurisy in its not causing any displacement of the contents or walls of the thorax, 
and generally, also, in its increasing the vocal resonance of the affected side, 
whether heard, or felt by the hand; and by its leaving some sound of respiration 
which is generally of a bronchial character. Partial pleurisies confined by adhe- 
sions are less easily distinguished, because, where the lung is adherent, there 
may be as much bronchophony and respiration as in cases of consolidation; but 
on examination these will be found to be more circumscribed than in the latter 
case, all sound being absent in other parts, which farther present the signs of 
enlargement or displacement of the heart, liver, or mediastinum, with fulness of 
the intercostal spaces, generally more remarkably than usual. A similar irregu- 
larity in the shape of the chest will serve to distinguish pleurisy in the progress 
of cure, by contraction of the chest, from the case of a consolidated lung. The 
diagnosis of intra-thoracic tumours will be described under their head. 

Chronic pleurisy is liable to be confounded with tuberculous phthisis, for their 
general symptoms are often very similar; and in truth they sometimes co-exist, 
or run into one another. But their physical signs sufficiently separate the two 
kinds of lesion; there never being in phthisis that general dulness and absence of 
respiration, with enlargement of the side and displacement of parts, which occur 
with empyema. The expectoration in chronic pleurisy is sometimes purulent 
without any communication with the pleura, or disease in the substance of the 
lung; it is in fact the product of a bronchitis which generally accompanies the 
last stages of most diseases of the chest. From simple bronchitis, dilated air- 
cells and tubes, and other chronic affections of the chest, the distinction of pleu- 
risy through its physical signs is sufficiently evident. Its diagnosis from hydro- 
thorax will be afterwards pointed out. 

Prognosis. Simple acute pleurisy, although a serious disease, and full of 
danger Avhen neglected, generally yields to remedies prompfly employed before 
the effusion is copious. But if active measures have been delayed or insuffi- 
ciently used, or if the effusion be purulent, or if there be other diseases in the 
chest, such as organic lesions of the heart, liver, or kidneys, or tuberculous or 
other deposites in the lungs, pleurisy often becomes an intractable and even fatal 
disease. It does not commonly prove fatal in its acute stage from the quantity 
of the eff"usion, except when the disease attacks both pleurae at once, or in cases 
in which empyema, or some previously existing disease in the other lung, pre- 
vents its free expansion to supply the defect of that which is compressed. The 
very rapid accumulation of the eflfused fluid is generally an unfavourable sign; 
for experience has proved that in such a case its dispersion is m.ore difiicult! 
When the acute symptoms have subsided, and the extreme oppression resulting 
from the first effusion has abated, the probable issue of the case will depend 
much on the condition of the general health and strength. If this continue 
pretty good, there is reason to hope that the efl'usion will be gradually removed; 
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and this hope becomes more sure as soon as the sounds of percussion and respi- 
ration are heard returning to any part, however small, in which they had been 
previously absent. But if the weakness of the body increase, and some of the 
functions be more or less disordered, the urine scanty and high-coloured, the 
legs or surface oedematous, or the expectoration purulent, with night sweats and 
increasing emaciation, there is much reason to fear an unfavourable issue, either 
from the nature of the effusion or the want of power to effect its absorption be- 
fore it fatally oppresses the vital functions. In case of empyema, where the 
purulent matter makes its Avay into the bronchi, or through the walls of the 
chest, although its discharge may give considerable relief for the time, yet the 
improvement may be but temporary; and here also the ultimate result will much 
depend on the general health and strength, as indicated by the rational symptoms, 
as well as on the condition of the lungs and other organs. Where these circum- 
stances are favourable, a permanent cure may follow; or the spontaneous dis- 
charge continuing to a greater or smaller extent, a tolerable share of health may 
continue for months and even years. But not uncommonly, before the matter 
finds its way externally, it has produced serious mischief in other piarts, and by 
totally destroying the irritability of the intercostal muscles, by causing caries of 
the ribs, sternum, or spine, extensive fistulous abscesses in the walls of the chest 
and abdomen, or tuberculous deposites in the lungs, and at the same time in- 
juring the consdtution generally, it leaves the body in a condition most unfavour- 
able to the restoration of health. These circumstances suggest the propriety of 
anticipating the process of nature, by artificially evacuating the matter before 
these serious consequences ensue. 

Treafmenf. The leading indications in the treatment of pleurisy are, 1. To 
subdue the inflammation; 2. To promote the removal of its more injurious product; 
3. In chronic cases to improve the state of the general health, and to ccHmteract 
the injurious effects of the persisting disease. 

The most desirable object is to destroy the inflammation at its very onset, before 
the signs show that the effusion is considerable. For this purpose, the most effec- 
tual remedy in severe cases is a full general bleeding, carried, if possible, to such 
j an amount as to remove all pain on full inspiration ; or, if there be little or no pain, 
I . until all hardness of the pulse ceases. This should be followed by free leeching or 
' cupping of the affected side. We think leeches generally preferable ; but they 
should not be applied sparingly, and they should be immediately followed by a 
large warm poultice covered with flannel, or by a succession of warm diy nap- 
kins. These depletory measures must be repeated if withm a few hours the pain 
return, or the pulse resume its hai'dness. Of internal remedies, those are the most 
useful, in the first instance, which assist the blood-letting in producing an impres- 
sion on the cii'culation, especially brisk purgatives containing mercury and anti- 
mony, which act fully on all the secretions. Calomel and James's powder, followed 
by an active draught consisting of salts and senna, generally answer best. Tar- 
tarized antimony is less effectual in this than in other inflammations of the chest; 
it may do harm if it excite vomiting; but in doses short of that effect it may prove 
useful. 

It commonly happens that such measures take off the edge of the disease with- 
out destroying it entirely, or, at least, without removing its products, which must 
be a work of time ; and although the pain, dyspnrea, and cough be much relieved, 
they are not removed, and the physical signs show that the effusion has taken 
place to a greater or less extent. Under these circumstances the proper means 
are those which promise to fulfil both indications, to reduce the remaining inflam- 
mation, and to promote the absorption of the matter already effused. The most 
powerful of these is mercury, which may be combined with ii^ecacuanha and 
opium, to lull the pain and to prevent the calomel from passing off too freely by 
the bowels. These remedies should be given in pills every three or four hours ; 
and to them may be added digitalis or colchicum in a saline mixture, with an ex- 
(•ess of alkali, to keep down the action of the heart and arteries, to determine to 
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the kidneys and skin, and to lower the inflammatory condition of the blood. The 
beneficial influence of meicury is sometimes apparent when it does not affect the 
gums, especially m young subjects; its operation being only manifest on the he- 
patic and alvine secretion, which is green, dark, or high-coloured, from different 
conditions of the bilious matter in it : but in most cases the gums exhibit the 
effect of mercury before these secretions are produced. 

Venesection can seldom be repeated with much advantage after the first few 
days, unless on the occasion of a fresh access of pain, or other symptoms which 
denote the renewal of acute inflammation. Occasional leechings continue to be 
useful ; but after the inflammatory fever has been reduced, the most effectual ex- 
ternal remedies are blisters, which should be used large, and not left on too long ; 
from six to eight hours is generally time enough to make them vesicate without 
inflaming th6 tissues too deeply, or irritating the system by the absorption of their 
serous discharge. Where the eflfusion is abundant, a succession of blisters will be 
necessary; or they may be varied by a suppurating counter-irritant, such as the 
tartar-emetic ointment or solution. 

The diet must be of the most spare kind in the early stage of acute pleurisy ; and 
the patient should remain as quiet as possible in bed. But when the inflammation 
is subdued, sitting up, and, if the strength will permit it, using a little exercise 
about the room, will be beneficial in promoting the absorption of the fluid. 

In limited varieties of pleurisy, such as those of a mild or partial kind, those ex- 
cited by tubercles, and in those which occur in combination with typhoid or as- 
thenic symptoms, the antiphlogistic measures above described must be reduced to 
suit the nature of the case, and the amount of the general strength. Circum- 
scribed pleurisies may sometimes be removed by cupping or leeching only ; and 
in conditions of the system depressed by febrile or other morbid poisons, or re- 
duced as in phthisis, blisters, or sinapisms may be the only antiphlogistic means 
which can be borne. In continued fever, besides these external means and the 
usual salines, mercury in combination with opium is, according to our experience, 
the most appropriate remedy. 

If, in severe cases, from insufficiency or delay of treatment, or in spite of it, the 
signs of effusion continue beyond two or three weeks, little or not at all diminished, 
with more or less constitutional disturbance, it is to be apprehended that the dis- 
ease will take a chronic form, in which the character of the treatment must be to 
a certain extent changed. If the strength continue to diminish, the pulse be weak, 
and the fever (if present) of a remittent or hectic kind, a more nutritious and tonic 
plan must be cautiously pursued to the extent that the patient can bear ; the heat 
of skin, pulse, cough, and condition of the breathing being referred to as tests of 
the suitableness of the change. But external counter-irritation should still be con- 
tinued, especially by blisters, which may perhaps be useful not only in reducing 
internal inflammation and in promoting the removal of the effusion, but also, as 
Dr. Rtokes supposes, in restoring energy to the inactive external muscles of respi- 
ration, as they sometimes do to the muscles of a paralyzed limb. The secretions 
must be kept free by medicines of a milder class than those used in the acute 
stage ; and, except with this object, we have not found much benefit from mercury 
in the advanced asthenic stages of simple pleurisy. In fact, when the eflfusion is 
purulent, the constitutional effect of mercury seems to be injurious. In these stages 
we have seen the most salutaiy effects result from the employment of the hydrio- 
date of potass, which seem to act both as an alterative and as a diuretic. Dr. 
Stokes highly recommends iodine, both internally and externally, in the form of a 
pint of Lugol's mineral water daily, and from a quarter to half an ounce of the 
ointment rubbed into the side. We prefer the hydriodate simply, in the dose of 
two or three grains, three or four times a-day; and in the more asthenic cases, the 
iodide of iron in rather smaller doses. As there is apt to be in both these medicines 
some free iodine, which we believe to be the chief cause of the unpleasant symp- 
toms which they are sometimes said to produce, it is well to direct the patient to 
eat a bit of bread or biscuit after each dose ; the starch of this, combining with the 
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free iodine, removes its injurious property; and with this simple precaution we have 
administered both these remedies in numerous instances, for a great length of time, 
without ever inducing the gastric irritation and nervous symptoms which are com- 
monly ascribed to iodine, and which we have seen produced even by Lugol's di- 
luted solution. These medicines seem especially calculated to promote absorption ; 
and, combined with blisters, we have found none so efficacious in hastening the 
removal of a pleuritic effusion. 

Various other medicines are occasionally useful. As diuretics, Laennec recom- 
mended acetate and nitrate of potash in very large doses, such as from 3ss to 3ij 
of the former, and 3ps to 3iv of the latter, occasionally combining with them hy- 
drochlorate of ammonia and squills. Where a dropsical diathesis prevails we 
have occasionally found the tartrate of iron a good diuretic. But in some such 
cases, a coagulable state of the urine sometimes indicates a state of the kidneys 
in which diuretics prove injurious. Under such circumstances, powerful purga- 
tives and diaphoretics alternated are sometimes useful in reducing the effusion. 
But such remedies can seldom be used for any length of time without causing se- 
rious weakness and disorder, and are, we apprehend, more hazardous than the 
simple operation of mechanically drawing off the fluid. 

Gentle exercise and friction are commonly serviceable in promoting the expan- 
sion of the chest and lungs, and the absorption of the fluid. In the more chronic 
cases, it is of the utmost importance to promote the general health by free expo- 
sure to a pure, mild, and suitable air; and in cases disposed to scrofula, this will 
be best found at the sea-side. 

The removal of the fluid effused by pleurisy through an artificial opening in the 
chest {paracentesis thoracis,) the utility of this operation, and its mode of per- 
formance, have long been, and are still, subjects of much question among both 
medical and surgical writers. We must refer to other works for the different 
opinions on these points: we shall endeavour to state in the simplest terms the 
general results of our reading, observation, and reflection on the subject. 

There are two kinds of cases in which it becomes proper to give exit to the 
liquid accumulated in the pleural sac. One includes the examples of the recent 
disease, in which the effusion takes place so quickly and abundantly as to endan- 
ger life by the pressure which it causes on the lungs and blood-vessels. A sud- 
den effusion may have this effect, where its quantity is not sufficient to compress 
the lung totally, or to displace the viscera to a great extent, especially if the lungs 
be previously disabled, as by emphysema, catarrh, &;c.; there is, however, always 
some enlargement of the side, which, with dulness and absence of respiration and 
vocal vibration, will sufficiently indicate the nature of the case. Here the liquid 
is generally serum, with more or less lymph, and it commonly deposites a farther 
clot of gelatinous fibrin after it has been drawn from the chest: the same liquid is 
however sometimes yielded by pleurisies of long standing. The other class 
comprehends those cases in which the pleurisy has existed for a lono- time; and 
the effusion instead of showing a disposition to disperse under the influence of 
remedies, either increases or remains stationary; and whether it cause a dangerous 
degree of dyspnoea or not, its longer continuance must do mischief by perpetuating 
the compressed state of the lung, as well as by the various other structural and 
functional affections which we have before alluded to. The cases of true em- 
pyema are generally included in this number, and are considered the more legi- 
timate subjects for operation, because there is less chance of punilent matter being 
removed by absorption; but we must add that the operation has not been so often 
successful in these cises as where the effusion is not purulent. 

Now the object of the operation is to remove the fluid, which either from its 
quantity oppresses the functions, or by its quality extends and perpetuates the 
structural lesions of the chest and its organs. With this view, an outlet is given 
to it, any number of times, until its quantity is so far diminished and its quality 
improved, that it shall not prevent the re-expansion of the lung as far as that is 
possible; the contraction of the chest filling up the deficiency as the remaining 
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fluid is afterwards ^adually absorbed. It is easy to perceive that after the disten- 
tion is relieved by the flow through the opening, the remaining fluid cannot be 
drawn out of the chest without something to occupy its place; and, unless proper 
precautions be taken, that something will be air, drawn by inspiration, not into 
the lung, but through the orifice into the cavity of the chest. Air thus introduced 
often seems to have the effect of causing an unfavourable change in the nature of 
the remaining liquid, rendering that which was serous decidedly purulent, and 
giving to pus a fetid character. Farther, when air gets access, it tends to do mis- 
chief, whether the orifice remain open or be closed: in the former case, the air 
passing in and out prevents the lung from expanding, and constanfly irritates the 
serous membrane, which is not fitted for contact with it; and if it be closed, the 
air admitted tends to engender more air by the decomposition which it causes in 
the remaining fluid, so that the pleura soon becomes as much distended as before 
the operation. Hence, although the operation generally gives temporary relief, 
it has often been followed by symptoms of irritation, or of increased oppression, 
which have ultimately led to a fatal result. It is true that in some cases the cause 
of failure is irremediable disease in the walls or viscera of the chest, or perhaps 
in the constitution, which may be either the cause or the effect of a long continu- 
ance of the pleuritic effusion; but even in these cases, the operation may prove 
the means, either of great temporary relief, and considerable prolongation of life, 
or of just the contrary, according as it is, or is not, performed with due reference 
to sound physiological and pathological principles. The operation has, we admit, 
sometimes succeeded where these principles do not appear to have been much at- 
tended to; but this has been for the most part in young subjects, where the repa- 
ratory powers are active, and sufficient to countervail very unfavourable circum- 
stances; and Ave are confident that it would succeed in many more instances, were 
it resorted to at the time in the way pointed out by our improved knowledge of 
the subject. One great error has been to delay the operation too long, until some 
of the bad consequences of the disease, such as obliteration of the tissue of the lung 
or deposites in it, surfaces secreting inorganizable matter, and incapable of adhesion, 
ulceration and even sloughing of the soft parts, caries of the bones, morbid deposites 
in other parts, and depression of the vital powers generally, prevent the possibility 
of recovery. Another great error we consider to have been in the neglect of all 
means to promote the re-expansion of the lung, which is the only natural mode of 
supplying the place of the fluid drawn off", and is an obvious step towards a resto- 
ration of the healthy condition of the parts. 

The operation of paracentesis thoracis has been in use since the time of Hip- 
pocrates, and has been held in different degrees of estimation by the very nu- 
merous authors who have described it in its various modifications, but a great 
preponderance of opinion is in favour of its utility and safety when properly per- 
formed. It is very remarkable that many of the more important precautions in 
the operation were attended to by Hippocrates and his followers more than by the 
greater number of writers down to the present century ; and we find from the 
" aphorisms," that the operation was considered to be the only means of cure, 
and when these precautions were attended to, and the fluid white and of good qua- 
lity, the patients recovered. The chief of these precautions were, not to delay 
the operation after the existence of the empyema is known, and to draw off the 
liquid gradually, at successive periods, closing the wound in the interval. We 
must refer to works on surgery for details of the different modes of operating ; 
and we would remark that from the time of Hippocrates to that of Laennec al- 
though many new plans were proposed, little improvement had been made, and 
the credit of the operation had rather declined than otherwise ; but the greater 
precision conferred by the latter author on the diagnosis and pathology of effusions 
in the chest, has furnished the means of rendering this operation more successful 
than it has hitherto been. Formerly the signs of the very existence of empyema 
and hydrothorax were so uncertain, that many patients have been tapped when 
there was no eflTusion : in many, the existence of empyema was not suspected 
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until It had proved fatal, or produced changes which prevented recovery ; and In 
many instances the almost hopeless lesion of tuberculous perforation of the lung 
and pneumothorax has been joined with liquid effusion, and its incurable cha- 
racter has thrown additional discredit on the operation. But now we have sure 
means not only of detecting the presence of liquid in the chest, but in a great 
measure also of discovering the complicated lesions, and of distinguishing the 
cases which give the operation the best chance of success. The same means also 
enable us to simplify the operation ; for, whereas, formerly it was expedient to 
make a long incision with a knife or lancet through the integuments, and then 
cautiously to divide the intercostal muscles and pleura with a bistoury, for fear of 
wounding the lungs or heart, now the surgeon, guided by the physical signs and 
the exploring needle, may without fear plunge a trocar at once into the chest, thus 
much diminishing the pain of the operation, and the risk of haemorrhage. 

Before describing the mode of operation which we would recommend, it is 
necessary to advert to some disputed points in regard to it. One respects the 
place for making the puncture. In case of the matter forming an abscess in the 
walls of the chest, there is no choice : this must be opened; but in the absence of 
such pointing, it is of importance to determine what is called the place of election. 
The majority of the older surgeons preferred the inferior parts of the chest, under 
the notion that the fluid would ponderate there. But as the fluid occupies the 
whole pleural sac, and by change of posture may be made to ponderate in any 
direction, this notion is of no weight in opposition to the risk of wounding the dia- 
phragm and abdominal viscera in these regions. Accidents of this kind have re- 
peatedly occuiTed. Laennec gives an instance in which a trocar passed between 
the fifl:h and sixth ribs on the right side, perforated the diaphragm and entered the 
abdomen ; the diaphragm having been pushed up by an enlarged liver. In other 
cases, the liver, the kidney, and the lung have been wounded, the latter in conse- 
quence of its adhering to the diaphragm. On the other hand, the objection against 
puncturing the upper parts of the chest is chiefly on account of the greater fre- 
quency of adhesions of the lung there. The middle portions of the chest are 
therefore generally considered the most eligible, between the thii'd and seventh 
ribs : and as the intercostal spaces are widest, and there is less thickness of the 
walls at the side, this part is generally selected as the place of puncture. Another 
debated point is, whether as much of the liquid as possible shall be evacuated at 
once, the aperture left open, and a canula inserted, or a little only at a time and 
the orifice closed. In regard to the quantity to be drawn oflT, we are fully per- 
suaded, by the study of reco]"ded cases, and by personal observation, as well as 
by reflection on the pathology of the case, that the Hippocratic method of evacu- 
ating the fluid gradually at successive liwes, closing Hie orifice in the intervals, 
is the best ; both because it give the lungs time to expand, and the vessels to adapt 
themselves to the diminished pressure, and also because it affords the best means 
of preventing the admission of air through the orifice. For the same reasons we 
decidedly disapprove of the practice of leaving the orifice open, and particularly of 
leaving a canula in it. In proportion as the air has free access to the pleural sac, 
it will irritate it, perpetuate its inflammation, and prevent the lung from expanding, 
even in cases where it does not cause decomposition of the remaining fluid. But 
in many instances the foetor, which in the course of two or three days is perceived 
in the air and discharge which proceed from the orifice, becomes evidence of the 
latter mischievous effect of the introduction of air ; and not a few patients have 
obviously sunk under the pernicious influence of the putrid matter thus generated. 
This result has ensued in some cases even where air has been admitted only in a 
very small quantity ; and we therefore hold it to be highly desirable to prevent the 
entrance of any air. We are surprised that Dr. Townsend, who otherwise advo- 
cates the plan of the gradual discharge of the fluid, and the closure of the orifice, 
expresses a doubt whether the admission of air be really hurtful, and supports the 
doubt by the experiments of Nystcn and Speiss, who found that air introduced into 
the healthy pleura was invariably removed by absorption in the course of a few 
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days. These are obviously not parallel cases, and it is highly improbable that air 
admitted to a serous cavity whose absorbing properties are manifestly impaired, the 
membrane being covered with products highly disposed to decomposition, will be 
absorbed without farther mischief To prevent the admission of air, it has been 
lately proposed to puncture the chest under water, the patient being in a warm 
bath ; and this expedient is well worthy of attention, particularly in cases where, 
from the long continuance of the disease, and consequent loss of expansibility of 
the lung, and elasticity of the walls of the chest, the method to be described after- 
wards may be insufficient. Several writers have recommended liquid injections 
with the view both to expel the air and to facilitate the discharge of the matter. 
The ancients in some cases injected oil and wine to promote the healing of the 
cavity ; and it has repeatedly been tried, and sometimes with good results, to attain 
this by aromatic and tonic vegetable infusions. Sir P. Crampton used with suc- 
cess an injection of a weak solution of chloride of lime. However useful these in- 
jections may be for these purposes, they must in some degree prevent, rather than 
favour, the re-expansion of the lung. To attain this point, as well as to increase 
the discharge of the liquid, it has been attempted to suck the latter through the 
orifice, by means of different kinds of syringes. Laennec proposed using a cup- 
ping-glass with an exhausting syringe after the puncture : this contrivance would 
probably draw off the fluid and promote the expansion of the lung very effectually; 
but unless the operation be conducted with great care and gentleness, there may be 
danger of rupturing the lung by the forcible entry of the air into it, or it would be 
almost impossible in the mode proposed by Laennec to prevent air from entering 
through the puncture on removal of the cupping-glass. Still we think that the ex- 
pedient might be useful and safe by means of a little management, by which the 
canula should be slipped out, and the integuments drawn over the puncture, so as 
to make it valvular before the cupping-glass is removed, when the orifice might be 
farther secured by means of a compress confined by strips of adhesive plaster. 

But we apprehend that the exclusion of air as well as the expansion of the lung, 
as far as that can be safely attempted, may be effected by applying manual pres- 
sure to the walls containing the effusion, and by closing the orifice before that 
pressure is removed. The following is the manner in which we recommend the 
operation generally to be conducted. 

The spot for the introduction of the trocar must be determined with due reference 
to the physical signs; carefully avoiding every part where or near which there 
is sound of respirauon, voice, or not perfect dulness on percussion. A projec- 
tion and fluctuation of an intercostal space give greater eligibility to a spot; and 
these circumstances present themselves most frequently at the inferior lateral 
parts of the chest from the third to the seventh rib, where also the soft walls of 
the chest are as thin as any where. In all cases it is a proper precaution to pass 
a grooved needle first, as recommended by the late Dr. Thomas Davies; for this 
at once determines the presence of the liquid, its quality, and the thickness of the 
walls which contain it at that spot. Of course it is proper to avoid the imme- 
diate vicinity of the heart or of any of the known arteries or nerves. The upper 
margin of the fifth or sixth rib most commonly presents a favourable spot, but whe- 
ther more or less at the side must be determined by the position of the heart and 
other circumstances. The patient should be lying on his back, inclining to the 
affected side, and not more raised than is necessary for the state of his breathing. 
The skin should be drawn aside, so that the puncture through it may not, after 
the trocar is withdrawn, correspond with that of the costal pleura, but form a 
valvular orifice. The trocar should not be pushed in farther than is necessary to 
clear the parietes; but the canula may be pushed in farther after the stilette is 
withdrawn, and its sides should have several holes in them. As soon as the sti- 
lette is withdrawn, steady pressure should be applied by a bandage or by the 
hands of assistants, to depress the shoulder and ribs, and to push up the dia- 
phragm on the aflfected side, to promote the flow of liquid and to prevent the in- 
troduction of air through the orifice during any sudden or forcible act of inspira- 
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tion. For the same reason, during a fit of coughing, if there appear any tendency 
to intermission in the stream of liquid, the orifice should be closed by the finger. 
The pressure should be steadily increased as the liquid flows; and if the stream 
should stop, a probe may be passed through the canula to clear it of clots of lymph 
or any other obstructing matter; but if still no more flows, a compress, or if the 
liquid is purulent, a large poultice should be placed on the orifice; and then, but 
not till then, the pressure on the walls of the chest may be discontinued. The 
result will be, that the Avails of the chest, expanding by their own elasticity on 
the removal of the pressure, will draw air into the compressed lung, which, being 
thus inflated, will begin to resume its part in the function of respiration and cir- 
culation, and will thus promote the absorption of the rest of the fluid, and im- 
prove the condition of the whole system. Even if the fluid should accumulate 
again, the temporary expansion of the lung will have served to restore its natural 
properties, so that when another quantity of fluid is again withdrawn its tissue 
will be better prepared for a restoration of its function. 

Performed in the manner as directed the operation is almost free from risk, 
and will seldom fail to give relief. If the liquid be purulent it will generally be 
necessary to repeat the operation several times; but if it be serous, one tapping, 
which will partially expand the lung, will often be sufficient to give a turn to the 
disease, its complete removal being efiected by nature aided by appropriate re- 
medies. 

When the fluid is purulent, we should strongly recommend the injection of 
warm water with the view to displace it; but instead of doing this, as it is usually 
practised, with a single tube, it should be done through a double-tubed canula, 
the tube for injection being cautiously carried two or three inches into the chest, 
whilst the evacuating tube is merely long enough to pass through the walls. If 
warm water previously boiled be then thrown in through the long tube by Read's 
syringe, it will drive the matter through the short tube; and in this way the 
greater bulk of the secretion will be displaced by water, which is very likely to be 
absorbed. If after repeated evacuations there be no apparent disposition to the ex- 
pansion of the lung or contraction of the chest, and matter continues to be 
secreted, it may be useful to use medicated injection, such as a very weak solution 
of nitrate of silver, or chloride of soda. The pleural sac may be treated as an 
abscess, and if the discharge be unhealthy it is quite proper to correct it and to 
promote the healing of the diseased parts by such means as are known to pro- 
mote granulation and desiccation of suppurating wounds. When the dis- 
charge is fetid, it is more decidedly necessary to correct it by injections of chlori- 
nated solutions, mixtures of creasote, or other antiseptic liquids. The same 
practice may be advantageously pursued when the matter has pointed and open 
spontaneously, leaving a fistula which may remain open for montlis and even 
years. Dr. Townsend mentions the remarkable case of Dr. Wendelstadt, who 
had been tapped thirteen years before, since which time the wound had remained 
open and discharged daily to an amount varying from half a drachm to four ounces. 
The diseased side was much contracted, and did not move in breatliing, yet he 
could blow the flute, walk fast, and actively perform his professional duties. 

Pleurisy when free from complications is not of muc'i danger except in those cases in which 
a very large purulent effusion or empyema takes place ; in this case, as the absorption is dif- 
ficult, death not unfrcqucntly ensues from the continued irritation and dyspnoea. But pleurisy, 
although in itself of little comparative importance, becomes a very serious affection from its 
connexion with tuberculous diseases of tlie lungs and of the membrane itself. In some cases 
it is a causo of the tuberculous disorder, in others, a mere sign of its presence. We 
regard the pleuritic inflammation as the cause of tubercbes, when it occurs in a person who 
was previously in good health or nearly so, and is followed immediately by pulmonary phthisis, 
or when the symptoms of the pleurisy are gradually replaced by those of tiie tuberculous dis' 
case. In these cases tire pleurisy acts as a cause in two ways: 1st, by the long continued 
irritation, which at last favours the ^cvelppment of tubercles either in the lung or pleura 
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and 2d, by a peculiar modification of inflammation giving rise, in the first instance, simulta- 
neously with the ordinary products of inflamed serous membranes, to a tuberculous secretion. 
In both cases there is probably a tuberculous predisposition, or cachexia; but the individual 
is often robust and in apparent good health, and the evidence of a tuberculous disease is rather 
a matter of inference than of positive demonstration. In many instances it is probable that 
there was no previous predisposition, but that some peculiarity in the mode of invasion of 
the disorder, or of local circumstances in which the patient was placed, caused the tubercles 
to be developed in this sudden way. 

When the tuberculous disease has been gradually forming before the pleurisy, the serous 
inflammation is a mere consequence, and has little influence upon the course of the disorder. 
It is, therefore, of little interest to the physician except as a sign of the tuberculous disorder; 
for as we shall afterwards see, repeated attacks of pleurisy, if combined with some of the 
general symptoms of the tuberculous aff"ection, are very good indications of pulmonary 
phthisis. The same rule holds good in a still stronger dogree if the pleurisy first attacks one 
side and then rapidly passes to the other. 

The signs of pleurisy connected with a tuberculous disease differ but little from those 
of the same inflammation when it is perfectly uncomplicated. The physical condition is the 
same, and the signs which depend upon it are, of course, perfectly similar. The diagnosis 
of the tuberculous variety, or of the pleurisy which is about to pass into phthisis, depends 
upon the symptoms of constitutional irritation. If these are permanent, the disorder is apt to 
terminate in phthisis ; that is, there are at the time tubercles in the lungs or pleurae which 
may probably become more completely developed, and general phthisis will then follow. In 
many cases the tuberculous disease seems to abate, and the inflammation of the pleura passes 
through its stages and presents towards its close the symptoms of tuberculous deposite. But the 
morbid secretion is not abundant enough to pass into phthisis, which is nothing but a more 
advanced stage of the disease. The fever of empyema, and even of the early stages of simple 
plurisy, resembles very closely, it is true, that of incipient tubercular disease, which signs 
show that the constitutional irritation is in both cases nearly the same, and is often accom- 
panied with the double secretion of lymph and tuberculous matter. 

The practical importance of attending to the relation between pleurisy and phthisis is suSi- 
ciently obvious. The pleurisy should be watched after the decline of the urgent symptoms, 
and the patient should not be neglected until conducted to a full convalescence. The remains 
of the inflammation may be most effectually removed by the repeated application of small 
blisters to difiercnt parts of the chest, not larger than two or three inches square. These 
create but little irritation, but at the same time are sufficiently powerful in their action. The 
mercurials and nauseants, with other debilitating remedies, which act so well in the early 
stages of pleurisy, are not applicable to those cases in which, with a declining strength, symp- 
toms of tuberculous disease begin to manifest themselves; we are often in such cases obliged 
to combine with the local counter-irritation a tonic treatment by the wild-cherry bark, and 
sometimes the addition of the preparations of iron, or of iodine according to the case. The 
mercurials and other antiphlogistic remedies, are not adapted to those cases in which phthisis 
has positively declared itself, but they are often the surest means of preventing it by quickly 
curing the inflammation, and thus relieving the disease before tubercles are formed. After 
the acute inflammation is entirely removed, a sea-voyage or a journey is often of great 
benefit, and may complete the cure. 

As to the propriety of performing the operation of paracentesis, my own views accord 
entirely with those of the author. The operation is followed by more or less relief of the 
dyspnoea, but the admission of air into the cavity of the thorax generally increases so much 
the irritative fever, by the decomposition of the purulent liquid, that the result is almost 
necessarily fatal. I never advise the operation, therefore, except as a last resource, when 
other means have failed, and when the pus is evidently tending towards the exterior. The 
precautions advised in the text should always be kept in mind. G. 
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PNEUMOTHORAX. 

Modes in which it may arise.— Physical signs.— Prognosis.— Treatment. 

Pneumothorax (from ^vevf^cc, air, and, ^<«p«| the chest) implies the presence of 
air in the cavity of the chest. The discovery of this disease, or rather of this 
effect of other pulmonary lesions, is of modern date, though it for a long time re- 
ceived no distinctive name till the term pneumothorax was proposed by M. Itard, 
and subsequently adopted by writers on pulmonary diseases. 

Pneumothorax may be produced in three different ways: — 1. It may be the 
consequence of a partial pleurisy. We have mentioned, that after a pleuritic ef- 
fusion has long compressed the lung, and the compression has been perpetuated 
by a rigid false membrane formed over it, the absorption of the liquid leaves a 
void, which the collapse or contraction of the walls of the chest is in some cases 
insufficient to obliterate, and this void is sometimes filled with air secreted by 
the membranes. We have seen two instances of partial pneumothorax produced 
in this way. They each occupied about half of the pleural sac; in one case the 
upper, in the other the lower half; and the lung in both cases was strongly bound 
down by fibro-cartilaginous membrane, and condensed in the part contiguous to 
the empty space. There was also some contraction of the chest in both cases. 
This kind of pneumothorax is very rare. 

2. Another kind of pneumothorax is that which may be called idiopathic, and 
arises from an effusion or secretion of air into the sac of the plem-a without perfora- 
tion. This is also of very rare occurrence. It is said to occur sometimes towards 
the termination of fatal diseases, in the same manner as tympanitis occasionally 
occupies the peritoneal sac under similar circumstances. We have never met 
with such a case in which the signs of pneumothorax were observed dming life; 
but we have several times seen a little air in the pleural sac when it is opened 
after death, without any discoverable perforation of the pleura. It is possible that 
a little air may have been exhaled from the animal fluids after death, and then 
increased by exosmosis through the lung : the facility with which gases pervade 
dead membranes countenances such a notion. Pneumothorax is also said by Drs. 
Hudson, Graves, and others, to have occurred in a few instances at the commence- 
ment of pneumonia, and to have soon afterwards disappeared: but as the chief 
sign in these cases was a remarkable resonance on percussion, we suspect that 
these were examples of the production of tracheal or amphoric sound, fi-om con- 
solidation of the upper lobe of the lung, and not cases of pneumothorax. 

3. By far the most common kind of pneumothorax is that caused by some 
unnatural communication between the pleural sac and the external air, and 
this may be by a perforation either of the external parietes or of the pulmonary 
pleura. The latter case is now recognised as the usual cause of pneumothorax, 
and constitutes the great bulk of the examples that are met with. The perfora- 
tion depends on the progress of the ulceration, generally of tuberculous character, 
rarely of gangrenous abscess, through the pleura. The circumstance of ulcera- 
tion reaching and perforating the pleura indicates a low state of the reparative 
powers, and a want of plasticity in the products of inflammation ; for under ordi- 
nary circumstances ulceration could not approach the pleura without causing it 
to inflame and throw out coagulable lymph, which, becoming organized, forms 
either a protecting thickness of membrane, or close adhesions to the costal pleura. 
We see this in most cases of chronic phthisis, where the upper lobes are general- 
ly adherent to the ribs. We have seen ulceration extend from a tuberculous cavern 
across the two layers of the pleura, thickened and adherent, and completely 
through the walls of the chest, so that when the patient coughed, air bubbled out 
of two or three fistulous openings in the front of the chest, but there was no pneu- 
motliorax. On the other Imnd, we have met with more tlian one case in which 
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the adhesive process seemed quite incapable of protecting the pleura, which was 
consequently perforated at several points, wherever in fact the ulceration of the 
lung reached it, and air freely passed into the pleural sac by all these holes. More 
commonly however, there is only one perforation ; and this is generally near the 
apex of the lung, in connexion with some of the cavities which first form there. 

The completion of the perforation is in most instances sudden — a part thinned 
by ulceration, and imperfectly adherent, giving way during a fit of coughing, or 
some other unusually forcible act of respiration. We have met with an instance 
in which external violence produced the rupture. The immediate effect of the 
perforation is to admit air more or less rapidly into the pleural sac, which by equal- 
izing the atmospheric pressure outside and inside of the lung, permits it to assume 
that state of collapse to which its natural elastic contractility would reduce it. 
Hence dyspnoea, sudden and severe in proportion to the extent to which the air 
enters and the lung becomes collapsed. But the access of air to a serous mem- 
brane totally unaccustomed to it, with perhaps the discharge of matter from the 
ulcerous opening, also occasions great imtation and consequent inflammation of 
the pleura. Hence a sudden shai-p pain and dry cough, with spasms of the inter- 
costal muscles and a weak quick and sometimes in'egular pulse. Soon the irrita- 
tion becomes accompanied with inflammatory reaction, and then follow the 
symptoms of acute pleurisy with heat of skin and inflammatory pulse ; and liquid 
effusion is added to the air in the pleural sac. 

Although a perforation of the pleura will not fail to introduce air into its sac, the 
amount and effect of this introduction of air will vary considerably according to 
the size and other conditions of the ulcerated opening. If this be very small, or 
if, as it not unfrequently happens, it be so placed that the walls of the chest close 
it in expiration, by which it is rendered valvular, or if it be below the level of the 
liquid, the air introduced by each inspiration will not escape as fi-eelyin expiration, 
and the result will be the progressive accumulation of air in the pleura, and a con- 
sequently increasing compression of the lung and dyspnoea ; and in this way per- 
foration of the lung has in some cases caused suffocation within a few hours of 
its occurrence ; in others this catastrophe has been delayed by the egress of the 
air by accidental changes of position, by violent coughing, or by puncturing the 
chest. If the aperture be of larger size, and no impediment occur to the passage 
of air through it, it will interfere with respiration only so far as it suffers air to 
pass outside of; instead of into, the lung. But when the air passes thus freely, 
the pleura is more irritated by it, and there is a more copious secretion of liquid, 
which is generally more or less purulent and often fetid. In either of these cases, after 
the subsidence of the spasm, pain, and dyspnoea, first caused by the entry of the 
atmospheric air, there are no characteristic general symptoms which can serve to 
distinguish pneumothorax. The occurrence of perforation may sometimes be 
suspected from the sudden supervention of acute pain of the side and oppression, 
which the patient in some instances refers to something having given way during 
a fit of coughing. But such sudden attacks sometimes take place from pleurisy 
without perforation, and we have repeatedly known perforation happen without 
being followed by any remarkable increase of pain or distress. 

The physical signs of pneumothorax are generally very remarkable and dis- 
tinctive. The presence of air in the pleura will give to the walls of the chest a 
freedom of vibration, and therefore a degree of resonance on percussion, even 
greater than that which the air-filled structure of the lung confers upon them; so 
that percussion will give more of the drum-like note or tone which is obtained by 
striking on the region of the stomach or caecum. This is more marked in pro- 
portion as the quantity of air is considerable. The same circumstance will also 
impair or destroy the sound of respiration; for the air not only removes to a 
greater distance the pulmonary structure in which this sound is produced, but 
also by its pressure diminishes that entrance of air into the cells on which' the 
sound depends. There will be therefore this remarkable contrast of signs to dis- 
tinguish pneumothorax — a clear or hollow sound on percussion, with little or no 
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sound of vesicular respiration, whilst the healthy side gives a duller sound on 
percussion, but a much more distinct respiratory murmur. 

There is however produced in air-filled cavities another class of sounds, which 
often gives decisive evidence of their existence. The character and cause of 
these sounds may be shown by a simple experiment. If the mouth of a caout- 
chouc bottle be held to the ear, and its outside struck, each stroke causes a short 
tinkling note, like the clink of a piece of metal or glass. This note is a kind of 
echo, produced by the reverberations or repeated reflections of the impulse from 
the walls of the cavity, and it is shrill and acute because the reflections are short 
and quick in so small a space. The same kind of note may be heard in other 
hollow bodies, such as an empty cask; but it is there less shrill, because the space 
is larger. Any sound proceeding from, or communicated to, the interior of the 
cask, the caoutchouc bottle, or any cavity in the body with reflective walls, will 
be accompanied or followed by this sort of tinkling or ringing echo, which will 
be more prolonged and distinct in proportion as the walls are perfectly and uni- 
formly reflecting. Sounds of this kind may often be heard on using the stetho- 
scope over the stomach and large intestines, as their contents move and cause a 
sound within them. So, too, this tinkling echo may accompany the sounds pro- 
ceeding from an air-filled cavity in the chest, and it becomes a distinctive sign of 
the existence of such a cavity. 

In idiopathic pneumothorax, and in that partial kind resulting from the absorp- 
tion of a pleuritic effusion confined by adhesions, although the cavity be present, 
there may be no sound produced in it, or transmitted to it, so as to cause the 
tinkling echo. Sometimes percussion on the external walls will do this; and we 
have heard the metallic tinkling accompany both the voice and the cough in a 
case of partial pneumothorax without liquid eff'usion or perforation of the pleura, 
the sound being transmitted to the cavity through the condensed tissue of 
the lung. But it is where the pleura is perforated and where liquid is present, 
that the phenomenon of metallic tinkling is commonly heard; not, as Laennec 
supposed, because these conditions are essential to its production, but because 
the motions of the liquid or of the air through the orifice make sounds within the 
cavity which serve to show its echoing properties. So metallic tinkling has 
often been heard after the operation for empyema, manifesting the presence of 
air in the pleura. 

Perforation of the pleura, with its consequence, pneumothorax and liquid effi> 
sion, is not a ver)'^ uncommon accident in the course of phthisis; and its signs are 
so remarkable, that they can scarcely fail to be recognised even by those who are 
but moderately versed in auscultation. The tinkling echo may present several 
modifications, which it is useful to notice, as they serve to give a more accurate 
knowledge of the condition of the parts and of their tendencies. When the per- 
foration is small, or obstructed by its position against the walls of the chest or 
below the level of the liquid, the tinkling is seldom heard except on coughing or 
taking a full breath, which reaches the cavity and may throw the liquid into 
bubbles. The voice may also sometimes reach the cavity through a consolidated 
portion of the lung, and then it will be accompanied by a tinkling. When the 
orifice is large and free, the air will pass in and out in ordinary breathing, and 
will produce in its vicinity a sound like that of blowing into the mouth of a glass 
bottle: this kind of respiration is therefore called amphoric. \\\ such cases there 
is seldom so much oppression of the breathing as in those where the air passes 
less freely and accumulates in the cavity. In listening for the tinkling phenomena, 
it must be held in mind that they may be audible only in certain parts of the chest 
where the lung is not adherent, and where the liquid effusion does not reach. 
Generally, in the sitting posture they are heard best about the mammce and the 
lower part of the scapula and axilla; but we have heard them in some cases in 
every part of the affected side, and in others only in one spot. In fact, there 
must be a certain degree of tension in the walls of the cavity to make them good 
reflecting surfaces, and if this be deficient at the spot of the cavity opposite to 
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that on which the stethoscope is applied, the sound may be absorbed and not re- 
flected. 

The addition of the liquid to the air in the chest makes the diagnosis still more 
easy. By percussion we can find the exact level to which the Uquid rises, and 
that this level moves with change of posture; this is much more distinctly per- 
ceptible than with simple liquid eff"usion. The motions of the liquid may far- 
ther give very decisive evidence of its presence with air in the cavity. On change 
of posture and on coughing, the liquid will sometimes drop from the parts which 
have just been immersed; and the sound of this will exhibit the metallic ringing 
in so distinct a manner, that it resembles the note which a glass or porcelain ves- 
sel yields when struck. If the liquid be agitated more forcibly, as by the patient 
giving his trunk an abrupt jerking turn, or being violently shaken, it may be 
heard to splash most distinctly against the walls of the chest: this is the sign of 
succHssion described by Hippocrates. It may be best heard by applying the 
ear to the chest at the time of the movement, and then the tinkling is heard to 
accompany it, and sometimes to follow it as the liquid drops from the sides, or 
. the bubbles break on its surface. The splashing is not easily produced, unless 
there be a good deal of air in the pleural cavity with a moderate quantity of liquid. 
The proportions of these are however better ascertained by percussion. 

The prognosis of pneumothorax from perforation must be generally unfavoura- 
ble, because, besides its own formidable character, in the vast majority of cases 
it arises from tuberculous disease of the lungs. Provided however the tubercu- 
lous disease be very limited, it does not seem unreasonable to think with Laen- 
nec that the case may not be entirely hopeless. Laennec mentions an instance 
in which pneumothorax lasted for six years. Dr. Houghton describes another 
in which the individual suivived the perforation eighteen months, and probably 
would have lived longer if he had not imprudently exposed himself in his work 
as a bricklayer; for the signs of the cavity had disappeared, the side had con- 
tracted, and the general health had been much improved. In a case related by Dr. 
Stokes, the patient lived for many months, during which he rode much on horse- 
back, and could hear a splashing in his chest when he trotted or cantered. We 
have known two patients with pneumothorax leave the hospital with the impres- 
sion that they were nearly well, having gained flesh, and lost the worst phthisical 
symptoms after the first severe consequences of the perforation had subsided. In 
such cases which are to be considered exceptions to the general rule the pro- 
duction of the new disease in the pleura seems to act favourably in retarding 
the tuberculous affection of the lung; and if this be of limited extent, it is pos- 
sible that it may be removed, the wound on the lung cicatrised, and the cavity 
of the pleura obliterated by contraction and adhesion. 

I have seen a case in which the patient lived for a year and made two long voyages, doing' 
full duty as a seaman, going aloft. Sec, yet the purulent effusion continued in his chest. On 
his return to the hospital about one year after his discharge, the gas had wholly disappeared, 
and the whole pleura was enormously distended with a purulent liquid, which was on the 
point of perforating the walls of the chest. It was not judged advisable in the circumstances 
of the patient to perform the operation for empyema. In another case, the patient, a stout 
mulatto, lived a still longer period, about eighteen or twenty months: he returned to the hos- 
pital after he had left it, and remained in the enjoyment of tolerable health, although too short- 
breathed to be capable of any laborious occupation. This case at last proved fatal. 

In neither of these cases did the tuberculous disease apparently advance: a few scattered 
tubercles only were found in the lungs, and the consumption had scarcely formed itself when 
a single tubercle softened near the pleura, and gave rise to the pneumothorax. 

In another case which I witnessed, death took place in less than half an hour. The lung 
which was perforated contained but few tubercles, but the otl.er lung was filled with them and 
offered numerous cavities at its summit. The respiration therefore was cut off, as the only 
lung which was capable of performing this act was suddenly rendered unfit for its function. 

Vol. II.— 42 
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On examination after death the injection of the pleura had already commenced, and there was 
a very sliglit deposite of lymph around tiie perforation, 

I am not, however, sure that I have seen any case of absolute recovery, CJ. 

Treatment. The measures calculated to relieve the symptoms of pneumotho- 
rax with perforation vary considerably according to the period of the lesion, and 
the condition of the system. In the first instance the perforation and access of 
air and matter to the pleural sac is often attended by considerable prostration of 
the system with rapid feeble pulse and faintness, together with the pain and 
cough, which are then the result of irritation rather than inflammation. Consi- 
derable doses of opium or morphia are necessary to allay this irritation; they 
may be advantageously combined with calomel and antimonials; and sinapisms 
or warm fomentations may be applied to the affected side. More active antiphlo- 
gistic measures cannot be used until the reaction takes place, which generally be- 
gins in a few hours, bringing with it heat of the skin, strength and hardness of 
the pulse, and great soreness as well as pain of the whole affected side; then 
blood-letting, chiefly local, must be used, with aperients, and salines, according, 
to the strength of the patient, and the degree of fever present. These may be fol- 
lowed by blistering or tartar-emetic counter-irritation in proportion to the continu- 
ance of the inflammatory symptoms. But it is not to be forgotten that perforation 
of the pleura and its consequences are almost always added to a previously ex- 
isting disease, tuberculous phthisis: and the degree of advancement that this may 
have reached must much limit the propriety and efficacy of the measures for 
this accidental inflammation that has been excited. The same considerations are 
to be kept in view when, in consequence of the smallness of the perforation, or 
its valvular condition, air accumulates in the chest, and becomes the cause of op- 
pressive dyspncea. The immediate indication in this case is, doubtless, to give 
exit to the air by puncturing the chest; and this has been done in several instances 
with great temporary relief. But before this operation is prescribed, it should be 
considered whether, as the relief from it will be but temporary, the condition of 
the patient be such as to make this likely to outweigh the pain and risks of the 
operation. These certainly are not great; but when added to the dubious view 
in which the friends of the patient may regard an operation which proves but 
imperfectly successful, they are sufficient to deter us in many cases from recom- 
mending it. The case is different when the accident occurs before the consump- 
tive disease has advanced far, when there is much flesh and strength, and when 
the physical signs have shown that there is a large proportion of sound lung. 
The operation may be repeated if the air accumulate again. As it is impossible 
to avoid the continued introduction of air into the chest, the mode of performing 
the operation is a matter of much less consequence than in empyema. It is more 
desirable to puncture below the level of the liquid, to allow this as well as the 
air to escape. 



PLEURODYNIA. 

Nature and characteristic symplonis of the various kinds of pain in iho chest, and their 

treatment. 

The aff'ection usually called Pleurodynia is generally considered to be of a 
rheumatic character, either in the intercostal muscles, or in the flbrous fascis 
lining the chest. If it occur singly, it may be of little consequence; but if con- 
nected Avith constitutional rheumatic disease in other parts, whether attended bv 
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much fever or not, it is not to be lightly thought of, for it may readily be con- 
verted into a pleural or pericardial inflammation. 

It not unfrequentlv happens in sensititive frames, particularly those of females, 
that an acute pain suddenly seizes some part of the chest, causing shortness of 
breath and perhaps cough, very like the stitch of pleurisy: but there is no heat 
of skin, and the pulse, although often quickened, is not hard. The respiratory 
motions and sounds may be diminished by the restraining influence of the pain; 
but the other physical signs of pleurisy are wanting. There is no friction sound, 
or dulness on percussion; but there is sometimes a continued dull rumbling sound 
produced by the vibrating contraction of the muscles, which is kept up by the 
sensation of pain. These affections appear to be neuralgic, and are often con- 
nected with a condition of the system the very opposite of inflammatory, such as 
that which comes on after considerable losses of blood, or when the blood is in 
an impoverished state, as in chlorotic females. Sometimes they occur in con- 
nexion with the periodic plethora of irregular menstruation, and are relieved 
when the catamenia flows. In such cases blood-letting relieves the pain, but 
often at the expense of the natural function. 

There are other kinds of pain in the chest which may be called nervous, such 
as those associated with indigestion and a disordered stomach: they are generally 
referred to the sternum, and in the case of gastrodynia are so severe, as to cause 
great apparent dyspnoea. Pains are also felt in the chest and shoulders, from a 
congested state of the liver. 

The treatment of nervous pains of the chest must be directed more to the con- 
dition of the system inducing them, than to the part which seems to be most 
aflfected; for it may be at one time the chest, at another the abdomen, or a limb 
that is tlie seat of these pains. Sinapisms, hot fomentations and stimulants, or 
anodyne liniments or plasters, will generally relieve the pain. Where the ner- 
vous irritation seems to arise from an undue depression or depraved state of the 
vascular functions, as in chlorosis, the careful administration of tonics, especially 
steel medicines, with due attention to the state of the excretions, will be most bene- 
ficial. When the pain seems to be the result of misdirected rather than of exces- 
sive nervous influence, as in amenorrhoea without chlorosis, those remedies are 
indicated which tend to draw blood and nervous irritation towards the uterus, 
such as small doses of aloes, the hip-bath, and for a more continued effect, wear- 
ing flannel over the hips and thighs, and riding on horseback. If blood is to be 
drawn at all for temporary relief, it should be by leeches to the inside of the 
thighs. The application of three or four every night for four or five successive 
days, sometimes brings on the natural relief when all other means have failed. 
If there be much tenderness at any part of the spine, all the symptoms may 
sometimes be relieved by leeches applied to that part. 

Nervous pains unconnected with menstruation maybe treated with narcotics 
both externally and internally. Pleurodynia of a rheumatic kind ^vill require the 
treatment commonly useful in the form of rheumatism, with which it happens to 
be associated. It is not necessary here to enter into farther details on these sub- 
jects. 
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PNEUMONIA. 

General symptoms of acute pneumonia. — Anatomical cliaraclers. — Sanguineous congestion. — 
Red hepatisation. — Suppuration, or yellow hepatisation. — Gangrene. — Physical signs, — In- 
dicalions by pliysical si'^ns of the situation, extent, and stage of pneumonia. — Varieties and 
complications. — Typlioid pneumonia. — Complication with bronchitis — with pleurisy, con- 
stiluting pleuro-pnuumotiia — with phthisis — witii the various forms of fever. — Pneumonia 
and purulent deposiies in the lungs after injuries and surgical operations, — Diagnosis. — Prog, 
nosis. — Causes, — Treatinent of the first stage — of the second stage — of the third stage. — 
Application of the treatment to particular cases. — Of chronic pneumonia — its anatomical 
characters, symptoms, and .treatment. 

Pneumonia, Gr. iTV£w^ov/«e, peripneumonia, veptTrvEvntviu, pneumonitis, pulmoni- 
tis, (from 7iveviu.m, piilmo, a lung, or the lungs,) are names given to inflammation 
of the parenchyma of the lung. These terms were applied by Hippocrates and 
other ancient writers to most of the acute diseases of the chest unattended with 
severe pain, those connected with this symptom being by them termed pleurisy. 
Although this ground of distinction by no means holds good with our improved 
knowledge of the subject, yet we shall find, in opposition to the opinion of Cullen 
and some modern writers, that between pneumonia, pleurisy, and bronchitis, 
there is a distinction founded in pathology, and most important in practice. 

The characteristic symptoms of pneumonia may be given as follows : — fever, 
with more or less pain in some part of the chest ; accelerated and sometimes op- 
pressed breathing ; cough with viscid and rusty-coloured expectoration ; at first 
the crepitant rhonchus, afterwards bronchial respiration, and voice with dulness 
on percussion in some part of the chest. We shall find, however, that many of 
these symptoms are not essentially connected with pneumonia, which, with more 
precision, may be defined pathologically, as inflammation and its product in the par- 
enchyma of the lung. 

Si/mptoms. Acute inflammation of the lungs is, like other phlegmasiae, accom- 
panied by fever, which often commences with rigors prior to any other symptoms, 
but sometimes preceded by the local symptoms. The fever is generally very in- 
tense, and in plethoric individuals accompanied by flushing of the face, injection 
of the eyes, headach, and other signs of local determination of blood. The pain 
in the chest, which when present usually appears early, varies much in degree, 
being sometimes intense, and sometimes diffused and dull ; frequently it is a deep- 
seated feeling of heat and weight rather than of pain. It generally seems to be 
deep-seated in the chest, under the sternum, the breast, or the scapula ; when 
more at the side, it is often more acute, and this is frequently, but not always, 
caused by the extension of the inflammation to the pleura. There is commonly 
more or less cough, which aggravates the painj it is short and dry at first, or 
accompanied with scanty mucous expectoration, 'and is by no means proportioned 
to the intensity of the inflamiTiation, being in some cases so slight as to escape 
notice. The shortness or quickness of breathing is also an early symptom, and 
a better index of the extent of the disease : but it is to be judged by the number 
and forced character of the respirations, rather than by the feelings of the patient 
which are often deceptive. The number of respirations in a minute (which in the 
healthy adult is about twenty) may rise to thirty and upwards. In some cases, 
particularly where the attack has been sudden, or has supervened on previous 
disease of the lungs or heart, the dyspnoea is more urgent, obliging the patient to 
assume a particular attitude, which is commonly on the back with the shoulders 
elevated. Muscular efforts, and particularly speaking, bring on or increase the 
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oppression. The pulse is quick, and in most instances sharp ; sometimes but less 
commonly it is hard, and it generally loses this character as the disease advances. 
There are, moreover, the other symptoms of fever, such as thirst, furred tongue, 
loss of appetite, scanty and high-coloured urine, pain in the head and limbs, and 
weakness. If blood be drawn it exhibits the buff coat. The febrile irritation 
varies greatly in character, sometimes affecting particular organs, as the brain, 
causing delirium ; the stomach, inducing sickness ; the liver, giving rise to jaundice, 
and other bilious symptoms; and in many cases the fever, instead of being inflam- 
matory is typhoid, producing a variety of the disease which will be afterwards 
noticed. 

In the course of a day or two, the cough becomes accompanied by the ex- 
pectoration of a rusty-coloured sputum of various shades, semi-transparent, tena- 
cious, and coherent : at first it does not differ from that of acute bronchitis except 
in colour, which is light reddish or rusty, sometimes passing into an orange-yellow or 
even a greenish tint : as the disease proceeds, the tint becomes more pronounced, 
and the viscidity greater. When the characteristic sputa appeax", the dyspnoea 
is often increased ; and if the pulmonary inflammation be extensive, the oppression 
is urgent. The pain on the other hand is often diminished, though sometimes it 
continues and prevents the patient from lying on the affected side. 

In favourable cases the disease may decline on the third or fourth day, with a 
general alleviation of the symptoms. This is generally first evinced by the skin 
becoming more cool and moist, and the expectoration less tinged and viscid, and 
more abundant and opaque, like that of declining bronchitis. Sometimes the im- 
provement is rapid, the patient being restored to convalescence in six or eight 
days; but it ; is often more protracted, slight exacerbations recurring every eve- 
ning, and prolonging the disease for a fortnight or more. The quickness of pulse, 
cough, and slight dyspnoea are the symptoms which are most apt to linger, with the 
temporary recurrence of the sanguinolent tinge in the sputa : these are to be re- 
garded as signs of a lurking disease, which a slight cause may aggravate and 
bring to a relapse. In more formidable cases, the increase of the disease is appa- 
rent on the third or fourth day, by the quickened respirations (sometimes amount- 
ing to forty or sixty in a minute,) occasionally obliging the patient to sit up ; some- 
times by more frequent cough, though this is by no means constant ; by the greater 
viscidity and deeper tinge of the sputa ; the more weak and rapid pulse ; more de- 
pressed state of the bodily powers ; the loaded or dry tongue ; the hot skin, or its 
feeling cold and partially perspiring. Sometimes there is delirium or coma, wiiich 
are dangerous symptoms, especially in old persons, and often disguise the nature 
of the disease. Laennec justly describes comatose symptoms as of more unfavour- 
able import than fierce delirium. 

The progress of fatal cases is marked by increasing failure of the strength and 
more hurried breathing, but the feeling of dyspnoea is not always increased in pro- 
portion, sometimes it is even diminished. The cough is less effectual in discharging 
the sputa, which sometimes retain their viscidity and sanguinolent hue. In most 
instances there is a total suppression of the expectoration for some hours before 
death; in others, it is still voided, but in an altered state, being a thin transparent 
or dirty mucus, or an opaque dirty brown or greenish fluid, consisting of a mix- 
ture of mucus and pus, with a little blood. In some cases it has a very fetid 
odour ; in others the thinner reddish-brown fluid, noticed by Andral, like prune 
juice or liquorice- water, is that last expectorated. With these changes in the ex- 
pectoration, the pulse becomes thready, very frequent, and often irregular ; the 
countenance pallid and cadaverous; the lips livid; the skin cold and, bedewed with 
cold sweats ; the breathing gasping, with an increasing rattle in the throat ; the sen- 
sorial functions give way, and the patient dies asphyxiated. 

When the disease terminates favourably, the amendment is often accompanied 
by some critical evacuation, such as perspiration, a'lateritous deposite in the urine, 
expectoration, diarrhoea, epistaxis, haematuria or some other haemorrhage, or the 
menstrual discharge : of these the first four are by far the most common, and the 
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first two are often conjoined ; but the critical evacuation varies with the cause of 
the disease and the nature of the prevailing epidemic. The observations of Andral 
have in some degree confirmed the opinions of Hippocrates and other authors, an- 
cient and modern, that on certain days the symptoms show a tendency to abate. 
These are especially the seventh, eleventh, fourteenth, and twentieth days. In 
ninety-three cases observed by Andral, the recoveries on critical days averaged 
fourteen, on non-critical little more than three. In these favourable cases, after 
continuing with greater or less intensity for the various periods just mentioned, the 
symptoms become evidently ameliorated ; the dyspncea subsides ; the cough be- 
comes less constant and more easy ; the expectoration less viscid and tinged, and 
more opaque and free ; and the pulse less frequent, often with an increased fuhiess. 
The fever also abates ; the skin becomes cool, soft, and moist ; the tongue cleaner, 
and the thirst abates. Some quickness of breathing and of pulse generally linger 
after the other symptoms, and often cough with bronchitic expectoration, which 
may remain for some time, and pass thi'ough the changes obsei-ved in acute 
bronchitis. 

In recovery fi-om pneumonia, relapses are by no means uncommon : they are 
marked by a recurrence of the chief symptoms, pain, shortness of breath, cough, 
and viscid sanguinolent expectoration. The fever is less acute than at the first 
attack ; hence a relapse, if serious, may be less tractable. 

We shall have occasion to revert to the character and variety of the general 
symptoms, M'hen treating of the pathology of the disease and the physical signs. 

v^nalomical characters. The fix'st condition produced in the lung by inflam- 
mation is sanguineoiis congestion or engorgement, in which the vessels are then 
so much distended, that the whole tissue appears red, of different shades, and is 
much heavier than usual, but still crepitates. In some cases a frothy serum ex- 
udes when a section of the lung is made; this is probably the effect of the coagu- 
lation of the blood after death, for it is not observed in those cases in which the 
blood remains fluid. It is a common notion that the blood in an inflamed lung is 
effused into the air-cells, but for several reasons we are inclined to believe that it 
is contained chiefly in the distended vessels and in the tissue, although it may be 
occasionally extravasated. Andral examined an inflamed lung after drying and 
slicing it, and the only difference which he could perceive in its structure was, that 
the membranes between the cells were somewhat thicker and redder than natural ; 
but there -was not that obliteration of the cells that might have been expected if 
they had been filled with blood. In typhoid pneumonia, and that fi-om asphj'-xiating 
gases of the sedative kind (such as those generated in sewers,) the inflammation 
often does not go beyond this stage, and when it does, it passes at once into a 
half gangrenous*, half purulent destruction of the lung, there being apparenfly in 
these cases some change in the vital properties of the tissues, or in the condition of 
the blood, which incapacitates it from supplying coagulable lymph, the deposition 
of whicli constitutes the next stage. 

The second stage of pneumonia, red hepatisation as it is called, brings the lung 
to a state of solidity more or less approaching that of the liver. But the transition 
from the first stage is not sudden but gradual, being the result of the same over- 
flow of the nutritive fimction, which causes the effusion of lymph in the inflamed 
pleura. The tissue of the lung, thus consolidated, is so heavy that it generally 
sinks in water ; but it is also more fragile than usual, so that, on being pressed, it 
breaks down under the finger. This softening seems to be chiefly the consequence 
of the interstitial deposite of soft fresh l_vmph, which diminishes the molecular 
cohesion of the tissues ; and the more acute and recent the inflammation is, the 
greater generally is the softening. The colour of, a hepatised lung varies much 
according to the quantity of blood left in it : if this be much, it is red ; if little, pink- 
ish-brown; or reddish-gray, if mixed with the black pulmonary matter. The de- 
position of lymph seems to supersede the red particles, or possibly it may be formed 
at their expense. When a hepatised lung is cut into or torn, numerous little 
granulated points, of tlie she of pin-heads, and of a lighter colour than the rest, 
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are often observed. These granules Andral first represented to be the single air- 
cells or terminations of the bronchi, and he conceived that they were distended with 
the same viscid mucus secreted by their mucous linings, which is seen in the 
sputa. Laennec considers these little bodies, the air-cells, converted into solid 
grains, by the thickening of their parietes and the obliteration of their cavities by 
a concrete fluid. From many minute examinations which we have made, we 
have been long convinced that the granulations of hepatised lungs contain no ap- 
preciable quantity of viscid mucus, but that they are probably portions of vesicles 
and minute tubes, with their tissues distended with an interstitial deposite of lymph, 
and occasionally having the same matter in their interior. In his work on Patho- 
logical Anatomy, Andral has expressed a similar opinion. But hepatised lungs 
do not always present this granulated appearance ; sometimes there is a uniform 
condensation of a deeper red than usual. This condition Andral refers to a more 
complete obliteration of the cells, a farther degree of solid effusion; but this would 
not agree with its redder colour. We are disposed to view this non-granular 
kind of hepatisation as the result of inflammation confined more to the plexus 
of vessels and intervesicular tissues, and less affecting the membranes forming the 
cells : hence the consolidation partakes more of the character of the vessels and 
the blood which they convey, and less of the lighter coloured deposite which the 
membranes of the cells secrete. The recent researches of MM. Hourmann and 
Dechambre, on the pneumonia of the aged, confii'm this view : they have been led 
to distinguish the granular hepatisation from that of a inore uniform aspect ; and 
they designate the first as the result of vesicular pneumonia, the other of interlo- 
bular. Having been the first to describe the latter as a separate form of pneumo- 
nia, we prefer the term intervesicular. When the blood remains fluid, the conso- 
lidation is imperfect, and the portion of lung thus affected, although it may sink in 
water, is quite soft and resembles the substance of the spleen rather than that of 
the liver ; hence it has been called splenisation. 

The third stage to which inflammation brings the lung, is that of svppuration, 
or yellow hepatisation. This consists in the conversion of the semi-solid particles 
of lymph or blood, which constitute the solid or red hepatisation, into an opaque, 
light-yellowish, soft, friable matter, and finally into a liquid pus. This suppuration 
is commonly diflfiised in the form of purulent infiltration ; and it is rare to find it 
assume the character of a distinct abscess. We see a sufficient reason for this in 
the very porous structure of the lung, which renders the circumscription of the 
matter by the effusion of lymph, such as that which takes place in abscesses in 
general, a very unlikely result ; and the life of the patient, or the vitality of such a 
delicate and porous structure as that of the lung, is generally destroyed before the 
process of suppuration can be completed. Hence, even where the suppuration has 
advanced farthest, there is generally much of the tissue of the lung remaining, and 
a gangrenous condition is often added to the suppuration, giving the matter a very 
offensive odour. Nevertheless, circumscribed abscesses in the lung are now and 
then met with, and this is generally when the inflammation is limited, or more 
intense in one part, so as to tend to the early formation of pus, whilst the adjoin- 
ing parts are still capable of throwing out a circumscribing lymph. In this way 
we have seen abscesses arising from pneumonia, affecting separate lobules: thus, 
too, abscesses are formed around foreign bodies within the lung, such as a musket- 
ball, and around calcareous and scrofulous tubercles, which may act as foreign bodies. 
In all these cases the inflammation of the most iiTitated parts reaches the stage of 
suppuration long before that of those around -them; and the latter thus forms a 
separating wall of effused lymph, which may afterwards constitute a kind of cyst. 
The purulent deposites that are sometimes met with in the lungs of individuals 
who have died after surgical operations, wounds, or other injuries, generally pre- 
sent this circumscribed character. 

Gangrene unconnected with suppuration is a very rare sequel of pneumonia. 
It may, however, be caused by the inhalation of noxious gases, which seem 
directly to destroy the vitality of the lung. The lungs of those who have died 
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some days after being nearly asphyxiated in sewers, have been found reduced in 
parts to a dark brown, greenish, or livid softening, having a very fetid odour, 
and being probably the result of the poisonous influence of the gas on a congested 
lung. 

The state of the tissues adjoining the vascular plexus, which is the proper 
seat of pneumonia, is worthy of notice. The interlobular cellular texture some- 
times partakes of the general redness, and sometimes it is singularly free from it, or 
has it so much less, that a section of the lung is quite marbled by its lines, which 
are of a lighter colour. So, also, in the hepatised stage the interlobular septa 
retain their cohesion, and in more chronic cases sometimes become more thick 
and hard than usual. The mucous membrane of the large and middle-sized 
bronchi is almost always more or less inflamed, and presents the striated aspect 
that is also seen in the more acute forms of bronchitis. That of the smaller 
bronchi is often of a deeper red than in bronchitis; but from its bluish tint this 
would appear to arise rather from the blood under it than in it. The bronchi in 
the inflamed part, generally but not always, partake of the softening of the 
parenchyma. We have in a few instances found some of them plugged with 
coagulated lymph, as described by M. Reynaud and Dr. Stokes; but this by no 
means occurs so frequently as to strengthen the opinion of these writers, that 
pneumonia is generally a plastic inflammation of the minute air-tubes and cells. 
When this albuminous exudation does take place, M. Reynaud has shown that it 
may cause the obliteration of some tubes, which would lead to the dilatation of 
others. More commonly the air-tubes, as far as they can be traced, contain more 
or less of the slimy rusty mucus, like that which has been expectorated. The 
pleura is generally, but by no means constantly, inflamed: we have seen it free 
from redness, lymph, and liquid effusion, even where covering a hepatised por- 
tion of lung. 

The cases of pleuro-pneumonia in which the inflammation of the pleura is so 
considerable as to modify the course of the parenchymatous inflammation, will 
be considered hereafter. 

Physical signs. On applying the ear or a stethoscope to the chest of a per- 
son with incipient inflammation of the lungs, a fine crackling sound accompany- 
ing the respiratory murmur is heard generally in the inferior and posterior region 
of one side. In its slighter degrees it is scarcely more than an unusual loudness 
and roughness in the vesicular murmur, as if the air met with slight short resis- 
tances in its passage, which destroy the smoothness of the sound; but in its more 
pronounced degree there is a distinct crepitation, like that heard when common 
salt is thrown on a hot iron, or like that caused by rubbing between the finger 
and thumb a lock of hair near one's ear. This, which is the rirpilant rhonclius, 
is first heard at the commencement of inspiration and at the end of expiration; 
but it soon accompanies the whole respiratory act, and in advanced degrees of 
the first stage it is heard only at the end of inspiration and the beginning of ex- 
piration. 

The physical cause of the crepitation of pneumonia has been the subject of 
some difference of opinion. M. Andral considers it to be produced by the pas- 
sage of air in minute bubbles through, serum effiised in the smallest air-tubes and 
vesicles, and that the fine and even character of the crepitation depends on the 
fineness of the bubbles in these tubes. Thus, he supposes that this crepitation 
differed from the mucous rhonchus only in the size of the tubes in which it is 
produced, and the consequent size of the bubbles in them. This opinion has 
been adopted by several writers, who reduce the liquid rhonchi of catarrh and 
the crepitant rhonchus of pneumonia to two heads, large and small crepitation. 
From a consideration of the pathology of pneumonia, and of the course exhibited 
by its physical signs, we have long been led to consider the crepitation which 
attends the first stage as distinct in nature from the other rhonchi. We have 
before had occasion to notice, that the structure and motions of the lungs tend to 
bring all liquids secreted in the minute tubes into those of larger size, whence 
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they are ultimately collected in the trachea, and expelled by expectoration. 
Were the crepitation of pneumonia dependent on serum in the smallest tubes 
and cells, we ought to have proof of the presence of this serum in the other tubes 
by a bubbling rhonchus, if not in the expectoration also. But in most cases of 
the first stage of pneumonia, the chest is remarkably free from bubbling sounds 
in the large tubes, the rhonchi, if any, are dry, sonorous, or sibilant, and the ex- 
pectoration is not serous but viscid. In fact, there is good reason to suppose 
that the serum which exudes from an engorged lung after death, and which An- 
dral assumed to be the cause of the crepitation, is chiefly the result of a cadaveric 
change, the coagulation of the blood in the distended vessels, which does not 
take place during life. But what is the condition of the extreme air-tubes and 
cells in the first stage of peripneumony? They are narrowed and partially ob- 
structed by the enlarged vessels which are distributed between and around them; 
and as the smallest tubes are narrower than the cells in which they terminate, it 
is easy to conceive that they are so far obstructed that the air can pass through 
the viscid mucus lining them only in successive minute bubbles, the bursting of 
which constitutes the crepitation in question. This appears to be the true view 
of the crepitant rhonchus; and we can thus understand that at first the crepitation 
must be slight and confined to the period of the respiratory movements in which 
the tissue is most collapsed; that as the narrowing increases, it extends to the 
whole movements; that subsequently the obstruction is such that it permits the 
crepitating passage of the air only when the lungs are most expanded, as at the 
end of inspiration and at the beginning of expiration; and finally, that the ob- 
struction becomes complete, and the crepitation ceases, except perhaps still on a 
forced respiration. 

Dr. Stokes has made the important observation, that a peurile or unusually loud 
sound of respiration precedes the occurrence of crepitation in pneumonia, and he 
considers this to denote the first stage of the inflammation. We question the pro- 
priety of calling this another stage, which probably is only a degree of the same 
condition which causes crepitation, the partial narrowing of the tubes, which ren- 
ders the sound rougher and louder, before the crepitation begins. The sound of 
respiration becomes weaker as the crepitation comes on, and extends to more of 
the minute tubes: and it ceases when the abnormal sound occupies them all. If 
the disease be extensive, and the function of the lung much infringed on, the en- 
ergy and frequency of the respiratory movements will be increased, and conse- 
quently the respiratory murmur on the sound side will be louder than usual, 
having the character of puerile respiration. 

The loud or, to use another term, the harsli respiration, depends in part upon the rapidity of 
passage of the air through the portions of lung which are not congested, and in part upon a 
commencing resistance presented by the inflamed cells. The crepitant rhonchus itself depends 
partly upon the tough liquid contained in the cells and finer bronchial tubes, and partly upon 
the same resistance of an inflamed and indurated tissue. G. 

The increased matter of the congested lung will have farther effects on its pro- 
perties with regard to sound. It will deaden the sound on percussion, so that the 
affected side will give a sound rather duller than the opposite side, and different 
degrees of force in percussion will not materially affect this variation. But the 
first stage of inflammation, without liquid eflfusion, is insufficient to make the 
sound on percussion quite dull; for even in its most advanced degree, there is 
still enough air in the lung to give some elastic resistance to the walls of the chest, 
and to leave their vibrations pretty free. The motion of the affected side will be 
diminished in proportion as the air fails to get admission to the inflamed lung; 
and instead of being fixed in a state of permanent distention as in pleurisy, or in 
a state of contraction, as in spasmodic asthma, the side holds an intermediate size, 
measuring on full inspiration less, and on the completion of expiration more, than 
on the sound side. The increased density of the congested lung also makes it 
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conduct sound better than the light spongy condition of the healthy organ; so that 
in extensive inflammation, even during the first stage, and whilst the crepitation 
still continues, there may be heard some degree of the bronchial respiration and 
vocal resonance that are fully developed only in the stage of h^patisation. 

The deposition of lymph which constitutes hepatisation of the lung, completes 
the obstruction of the minute tubes and cells: hence all crepitation and vesicular 
respiration cease, and the only sounds which reach the ear are those of the air 
and voice in the larger tubes, and these are transmitted by the consoHdated lung 
with unusual loudness. The respiration is no longer heard with its prolonged 
murmur; but in the neighbourhood of the bronchial tubes there is a short whif- 
fing, confined to parts only of the respiratory act, and often ending abruptly with 
a click. This bronchial whiffing is not to be heard in every case, but only when 
the hepatisation involves bronchial tubes of some size, and is most commonly 
found in the middle regions of the chest. Here, too, both may be heard and felt 
various degrees of morbid bronchophony, or vocal resonance. When the conso- 
lidation of the lung is very complete, and involves especially the central parts of 
the lung, the voice may be heard to sound over a space of considerable extent in 
the mammary, scapular, or axillary region, and so loudly, that it resembles pecto- 
riloquy, for which it is sometimes mistaken. The bronchophony of a consoli- 
dated lung may generally be distinguished by its being extended over a conside- 
rable space, and by its being much diminished by using the stethoscope with the 
stopper, Avhich is not the case with the pectoriloquy of a cavity. The vocal re- 
sonance of the tubes is also transmitted to the walls x»f the chest, as a vibration or 
fremitus which may be distinctly felt by the hand placed on the affected side, and 
which is much stronger than that on the healthy side. This sign, the discovery 
of which is due to M. Reynaud, affords an easy mode of distinction between a 
hepatised lung and a pleuritic effusion, for the latter generally abolishes pretty 
completely the vocal vibration. The duluess on percussion is now pretty com- 
plete, but it is seldom so uniform and general in the lower and middle portions of 
the chest as the dulness from liquid effusion. We see a reason for this on ex- 
amining a hepatised lung: there are generally some lobules or portions retaining 
enough of air to prevent them from sinking in water: this is also sufficient to pre- 
vent the stroke sound from being uniformly and perfectly dull; and when the 
consolidation is perfect, it transmits the stroke of percussion to deeper-seated parts, 
which then yield their resonance. Thus on the left side a hepatised lung some- 
times gives the tympanitic resonance of the stomach; and near the sternum, or in 
the mammary, axillary, or scapular regions, we may occasionally have the tubu- 
lar resonance, or bottle note of the large air-tubes. It is not difficult to distinguish 
these sounds from that of healthy percussion; and when once we understand the 
cause, their presence and properties will serve rather to instruct than to confuse 
us. In the stage of hepatisation the lung being nearly inexpansible, the corres- 
ponding Avails of the chest are nearly motionless; and they are so in a state, 
neither of distention nor of contraction, Avithout fulness of the intercostal spaces, 
or displacement of the viscera; and thus avc have farther distinctions between this 
case and that of pleuritic eff'usion. When the left lung is solidified, it transmits 
the sounds and impulse of the heart to an unusually Avide extent of surface, instead 
of diminishing or displacing them as a pericardial or a pleuritic effusion does. 

In the third or suppurati\'e stage tliere is no change in tlie condition of the 
lun<.'-, Avhich can modify the physical signs until the effused matter begins to 
liquefy; and then there is a mucous or bubbling rhonchus from the secretion into 
the air-tubes. There may be a change in the expectoration, either to pus or to 
the liquorice-Avater-like liquid, described by Andral, and which seems to be a sero- 
mucous fluid, coloured by hcematine in an altered stale : this kind of sputum, 
hoAvever, Ave have found to succeed to pulmonary haemorrhage more commonly 
tlian to pneumonia. More generally there is no expectoration, or such only as 
proceeds from the tipper tubes, and therefore gives no evidence of the state of 
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the lung. In fact, we are to infer the supervention of the third stage from the 
duration of the disease and the general symptoms, rather than from the physical 
signs. The inflammatory symptoms and fever give way to great prostration, rigors, 
cold sweats, a quick, weak, thready pulse, whilst the breathing is as short as ever, 
and the countenance exhibits the pallid, waxy, anxious, drawn, tremulous featiu-es 
of ebbing vitality. 

The formation of abscess is less unfavourable, because it implies less extent of 
suppuration, and a power in the structure to circumscribe it. There are several 
cases recorded of recovery from pneumonia after the signs of abscess had mani- 
fested themselves. Dr. Stokes describes a case in which the cavity became obli- 
terated by a cartilaginous septum, during a complete recovery and enjoyment of 
health in the pursuit of a laborious occupation for twelve months, at the end of 
which time the individual was again attacked with pneumonia, which proved fatal, 
and its effects were found to have been curiously limited by the cicatrix of the 
former abscess. The signs of abscess are those of a cavity communicating with 
the bronchial tubes, first containing liquid and air, and producing a course bub- 
bling or gurgling sound on coughing or deep breatliing, and, after the expectora- 
tion of pus, a cavernous or hollow respiration with pectoriloquy, or loud reso- 
nance of the voice, in some part of the chest corresponding witii the affected 
spot. These abscesses are not uncommonly of a gangrenous character ; and then 
there is added to the signs a putrid fetor in the matter expectorated as well as in 
the breath of the patient. As our limits do not permit us to enter into minute 
details, it may suffice to point out how the physical signs of pneumonia indicate 
the situation and extent of the inflammation ; and, as far as relates to the dis- 
eased organ, they may guide us in the prognosis and treatment. Thus a cre- 
pitant rhonchus heard throughout a whole lung, or a considerable part of both 
lungs, implies extensive disease : if heard at the root of the lung, or at its apex, 
that is, at the scapulas or under the clavicles, it indicates a more severe form of 
the disease than if heard only at the lower parts- of the lung in the back. Tlie 
extension of this crepitation, or its presence in new parts, is a proof of the increase 
of the inflammation. Its cessation, and the substitution of bronchial respiration 
and perfect dulness on percussion, are proofs of its advancement to the second 
stage. On the other hand, the return of the crepitation and resonance, where it 
had been replaced by bronchial respiration and dulness, announces a progress 
towards cure by the absorption of the obstructing lymph, and by the air again 
getting a straitened admission into the cells. As this process proceeds, the act of 
respiration accompanied by crepitation becomes longer in duration, until it equals 
in length that on the healthy side ; but the sound is still for a time somewhat 
whiffing where it has been bronchial ; and a crepitation of a looser, less even 
character, also remains after apparent cure : this is the sub-crepitant rhonclius, 
and probably depends on the presence in the smallest bronchi of a little thua serous 
mucus, such as that which is seen in the expectoration, and the secretion of 
which seems, as in bronchitis, to assist in removing the depositions left by the in- 
flammation. If the inflammation have proceeded to the stage of hepatisation, and 
particularly if it have verged on that of suppuration, in which the albuminous de- 
posite, becoming opaque and lower in vitality, is less susceptible of absorption, the 
restoration of the texture of the lung to its natural light condition requires a con- 
siderable period of time, even after the apparent cure of the disease ; and during 
this period there remain more or less of the physical signs just noticed, as well as 
some dulness on percussion, and perhaps also not a full power to expand that 
portion of the chest. We suppose here the cure to become perfect eventually, 
but to require a long time ; though there are other cases in which inflammation 
of long duration produces permanent changes in the lung, as the obliteration of 
some portions of the tissue and the dilatation of others : these changes happen 
most frequently when the inflammation is modified by a cotemporaneous eflfu- 
sion in the pleura, wliich will be noticed hereafter. 
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Varieties and Complications. 

The form termed typhoid pneumonia, whether it be secondary to continued 
fever or primary, and originally attended by low adynamic fever in consequence 
of the constitution having been lowered by excesses or extreme privation, or by 
the depressing influence of foul air, or of an unhealthy season, differs remarkably 
from common pneumonia in many of its phenomena. The local symptoms are 
by no means prominent; and although there may be pain, cough, and very dis- 
ordered breathing, the obtuse state of the mental faculties prevents attention from 
being drawn to these symptoms. The general functions are however greatly 
disordered; the pulse is very quick, small, and weak; the skin harsh, dry, and 
partially hot, or covered with a clammy sweat, and sometimes covered with 
petechiae, or suffused with a dusky rash; the tongue is furred, brown, and dry, 
the alvine excretion dark and unusually offensive; and the urine is scanty, turbid, 
and ammoniacal. The lungs in such cases are sometimes found after death so 
engorged, particularly but not exclusively their posterior portions, that they sink 
in water: the texture is very soft and fragile, and when broken exudes a dark 
grumous blood: there is only an imperfect approach to hepatisation; but the tex- 
ture in some parts occasionally shows a softening of a lighter colour, which seems 
to be an imperfect suppuration. Sometimes partial hepatisations are found, and 
slight films of lymph on the pleura; and in such cases it is not uncommon to find 
similar marks of slight recent inflammation also in the pericardium and peri- 
toneum. We have observed this particularly in cases of external erysipelas. 

The phj-sical signs in such cases are, in the posterior parts of the chest, dulness 
on percussion and absence of the respiratory murmur, with an occasional short 
whiffing and sibilant rhonchus; but, as Dr. Stokes has remarked, there is often 
no crepitation, or, if it be present, it soon ceases, the obstruction becoming com- 
plete. In the anterior parts of the chest, the breathing sometimes remains quite 
distinct, although accompanied by sonorous and sibilant rhonchi. The signs of 
obstruction remain for a very long time, and the sound of respiration and percus- 
sion is much slower to return than in acute peripneumonia. Dr. Stokes has ob- 
served, that recovery in these cases is very slow, and sometimes attended by 
contraction of the affected side. 

We are disposed to consider this affection as partaking of a congestive more 
than of an inflammatory character; and Dr. Hudson, in an able paper on typhoid 
pneumonia published in the Dublin Medical Journal, has taken a similar view. 
By some unknown cause, whether in the condition of the blood in the affected 
capillaries, or in both, the blood stagnates in particular viscera, generally to some 
degree under the influence of gravitation; and the functions of the organs are pro- 
portionately impeded or disturbed. There is at the same time more or less irrita- 
tion, which may give to the congestion the semblance of an inflammation; but its 
products are imperfect and irregular; and neither by the free effusion of plastic 
lymph, nor by the formation of pus, is a true inflammatory- orgasm manifested. 
We can see why this condition in the lung may be unaccompariied by the usual 
signs of the gradual formation of a crepitating obstruction, because the engorge- 
ment is at once produced, and renders a greater part of the tissue impervious to 
air. But this degree of congestion, if it occirpy the middle parts of the lung, 
may give bronchophony and bronchial respiration. 

Tlie complication of pneumonia with bronchitis is very common: in fact, in 
almost every case of pneumonia the bronchi are also inflamed; but sometimes the 
bronchial affection is primary and extensive, and inflammation of the parenchyma 
is superadded. In such cases, if the bronchial secretion be considerable the 
noisy rhonchi which it occasions mask the physical signs of peripneumonv; and 
in consequence of the depressing influence of the same cause on the respiratory 
function, the general symptoms also are more tlian usually obscure. But on 
listening particularly at the end of inspiration on the posterior and inferior regions 
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of the chest, which correspond with the lower margins of the lobes, the fine cre- 
pitation may generally be heard if pneumonia is present. The rusty tinge of 
parts of the sputa, and, as the disease proceeds, the greater dulness on percus- 
sion, will also become apparent when the inflammation has extended to the pul- 
monary plexus of vessels. Of the forms of bronchitis that occasionally pass into 
pneumonia, those of epidemic influenza, hooping-cough, and those accompanying 
fevers and diseases of the heart, may be mentioned as presenting this combi- 
nation. 

PteurO'pneumonia. The effects of a concomitant pleurisy on the pathology 
and signs of pneumonia are highly deserving of notice. Whenever the inflam- 
mation extends from the lung to the pleura, it may be supposed to increase the 
serous secretion, and perhaps lead to the eff'usion of lymph; but when the pul- 
monary inflammation has existed first, and become extensive, these pleuritic pro- 
ducts are commonly of small amount. When the inflammation has attacked the 
parenchyma and the investing membrane nearly to an equal degree, constituting 
the disease called by hzennec pleuro -pneumonia, the effiision in the pleura by its 
pressure modifies the effects of the inflammation in the lung. The lung is found 
after death consolidated, but more tough and red than in the state of ordinary 
hepatisation, and totally destitute of the granular aspect. It much resembles the 
substance of some muscles; hence Laennec termed this condition carnificalion. 
It seems to exhibit the more essential part of inflammation of the lung; the sequel 
or effect, effusion into the coats of the air-cells, which constitutes granulation, 
having been prevented by the pressure of the external liquid eff'usion. This 
combination is therefore also slower in progress than simple pneumonia: the de- 
gree of the inffammation as well as the quantity of its product is restrained by 
the external pressure, and it scarcely, if ever, proceeds beyond the second stage. 
But this slower rate of progress tends to make its effects also more permanent. 
If false membranes are formed on the pleura, they have time to become firmly 
organized, and to bind down the lung in its compressed state; and the lymph 
effused in the tissue itself, scanty though it be in comparison with that of a hepa- 
tised lung, may become the means of adhesion and permanent contraction of the 
compressed cells and finer tubes, and of consequent obliteration of more or less 
of the proper tissue of the lung. There is an ulterior result which has hitherto 
escaped the attention of pathological writers. When the liquid eff'usion is re- 
moved by absorption, and the chest becomes again capable of expansion, what 
will supply the place of the obliterated cells? The chest remains to a certain 
degree contracted as after pleurisy; but the atmospheric pressure will also at each 
inspiration be brought to act on the larger air-tubes that are yet unobstructed; the 
air can no longer reach the smaller branches or cells of these tubes, so it must 
dilate the tubes, and make their increased size in some degree compensate for 
their defective terminations. Pleuro-pneumonia is then, as we have before had 
occasion to remark, a cause of dilatation of the bronchi. We have met with seve- 
ral examples of this kind; and on referring to the records of other cases of ex- 
tensive dilatation of the bronchi, Ave have found several in which the symptoms 
are described to have originated in an inflammatory attack like pleuro-pneumonia; 
and probably all those cases in which the dilatation afflects one side only, and in 
which there is much consolidation of the lung with soifte contraction of the chest, 
originate in this way. 

The general symptoms of pleuro-pneumonia are not materially diff*erent from 
those of the more simple inflammations, but they are often less severe, and some- 
times very obscure. The physical signs are a combination of those of pneumo- 
nia, and of liquid eflfusion in the pleura. At first there is crepitation; but this 
becomes indistinct, as the lung is pushed aside by the liquid; whilst the dulness 
on percussion is much more marked than in pneumonia, at least in the lower 
parts of the afl^ected side. In the central regions of the chest, bronchial respira- 
tion and bronchophony are soon produced by the condensed lung being pushed 
against the walls; and if a thin layer of liquid intervene, the bronchophony ac- 
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quires a loud buzzing accompaniment, like the voice in the performance of Punch: ^ 
in fact, the sound seems to consist of two voices, which probably arises from ^ 
some of the vibrations being modified into a buzzing or bleating, by passing 
through the thin layer of liquid, whilst other vibrations pass unchanged. The 
vocal resonance is generally louder in pleuro-pneumonia than in either pleurisy 
or simple pneumonia; w hich probably arises from the chief tubes being pressed 
more closely against the walls of the chest, Avith complete condensation of the vesi- 
cular structure. The same circumstance sometimes gives the amphoric or tra- 
cheal sound on percussion in the mammary region, which forms a singular con- 
trast to the dulness of other parts. We have also found the respiration quite 
tracheal in this spot, and the resonance of the voice quite as loud as that of ca- 
verns. These phenomena become more remarkable in cases which from ineffi- 
cient early treatment become chronic, the consolidation of the lung remaining 
permanent^ for, as the liquid is absorbed, the bronchi become dilated, and exhibit 
the phenomena of pectoriloquy, cavernous breathing,. &c., as described under 
Dilatation of the Bronchi. 

Pneumonia frequently attacks patients in both the early and advanced stages of 
tuberculous disease. Sometimes it is partial and readily yields to treatment: but 
not a few fall victims to it when it is more general, and this sometimes in the ab- 
sence of symptoms sufficient to distinguish it from the pre-existing disease. 
Again, it is not unusual to find miliary tubercles in the lungs of these in whom the 
ordinary treatment of pneumonia had proved unavailing. 

The pneumonia which sometimes supervenes in continued fevers, small-pox, 
erysipelas, scarlatina, and in various chronic diseases during the prevalence of 
epidemic peripneumonia, is generally of a congestive or typhoid kind, and often 
appears to be the immediate cause of death. In many such cases the symptoms 
of the pulmonary affection are often very obscure. 

The bronchial affection of measles sometimes passes into pneumonia, espe- 
cially when the eruption disappears suddenly with continuance of fever; here the 
symptoms are generally pretty evident. A congestive and latent inflammation of 
the lungs is sometimes a complication of endemic and periodic fevers; and the re- 
action of the collapsed stage of malignant cholera and asphyxia is peculiarly 
apt to fall on the lungs. 

Several surgical writers have noticed the occurrence of pneumonia after severe 
injuries and surgical operations. It is often latent, and may declare itself only 
a short time before death, by the oppressed breathing and rattle in the tubes. la 
some instances of this sort the lungs are found only in the first stage of inflam- 
mation; in others there are circumscribed hepatisations; and not a few present the 
singular lesion of purulent deposites in the pulmonary tissue. These deposites 
are always Avell-circumscribed, the tissue around being sometimes inflamed, some- 
times healthy; they are at first of a red colour with a brighter margin, and inter- 
spersed with pink, drab, or yellow spots, the latter appear to be sections of the 
vessels, and on being pressed exude pus. In a more advanced state more of this 
lighter colour is seen and gives the appearance of purulent infiltration, whilst on 
the margin of the deposite a distinct coat of lymph can be traced, circumscribing 
the diseased part. In a few cases, the process of suppuration has been found 
completed in the formatiorf of an abscess. These fatal sequels of injuries are to be 
considered as the result of a diseased state of the blood rather than of true pneu- 
monia. Pus is probably formed in the blood or elsewhere, and deposited in the 
lungs on account of their great vascularity, where it is circumscribed by second- 
ary inflammation; sometimes it is deposited in other organs. 

Diagnosis. Under this head we need only pass in reviev/ some of the more 
distinctive signs of pneumonia, and the chief points by which it may be distincniished 
from the diseases which most resemble it. The general symptoms, when all 
grouped together, ofi;en sufficiently characterize the disease, but their occurrence 
and degree are very uncertain, and by no means constantly announce its amount 
or even its presence. Of the single symptoms the expectoration is certainly the 



PNEUMONIA, [Prognosis.) 343 

most characteristic. The rusty tinge is considered by Andral and others to be quite 
pathognomonic of pneumonia ; but we have seen it in various degrees communi- 
cated to the bronchia:! mucus by congestions which are not inflammatory, as in 
bronchitis supervening on organic diseases of the heart, causing great pulmonary 
congestion, and also after pulmonary haemorrhage. It somtimes happens, too, that 
there is no expectoration, especially at the onset of the disease, and in the case of 
young childr«i it is seldom brought to view. The crepitant rhonchus, in conjunc- 
tion with the general symptoms, maybe more safely depended on, for its presence 
is more ecmstant, and its extent and progress well represent the amount and state 
of the disease. Increasing dulness with bronchial respiration and sound of the 
voice equally mark the transition of pneumonia to the second stage. From pleu- 
risy, pneumonia may be distinguished in the first stage chiefly by the crepitation 
and expectoration ; in the second, by the bronchophony and vocal vibration sensi- 
ble to the hand, and by the absence of signs of displacement of the walls or 
organs bounding the lungs, and of any change by posture in the sound of per- 
cussion. From bronchitis, pneumonia may commonly be distinguished by the 
crepitation, which is finer and more equal than that of bronchitis, by the rusty 
tinge of the sputa, and, as the disease advances, by the dulness on percussion, 
bronchophony, and bronchial respiration. The skin is hotter and less livid than 
in severe bronchitis ; neither is the cough or the dyspnoea generally so urgent. 
From, pulmonary apoplexy, or haemorrhagic congestion, it may be known by its 
febrile commencement and course, by the absence of any real haemoptysis, and 
by the crepitation and dulness on percussion being progressive, and rarely so 
circumscribed as in pulmonary apoplexy. Inflammation is, however very com- 
monly engrafted on pulmonary apoplexy. CEdema of the lungs and tuberculous 
disease in their physical signs may resemble pneumonia, but their history and 
general symptoms will in most instances sufficiently distinguish them. 

Prognosis. Pneumonia must at all times be viewed as a serious disease, and 
the prognosis even in favourable cases should be given with caution, as cases 
which are at first slight may take an unfavourable turn, and in progress towards 
recovery, as long as the disease lasts, there is a chance of relapse, which may 
throw the patient into new danger. The circumstances which chiefly affect the prog- 
nosis are the stage of the inflammation, its seat, its extent, its complication with other 
affections, and the state of the general health and strength. As this disease in its 
progress tends to the disorganization of the lung, so its continuance increases its 
danger ; hence the prognosis is more unfavourable if hepatisation has taken place ; 
and still more so, if the signs seem to indicate the supervention of the third stage! 
The duration of the stages varies very much in different cases, according to the 
violence of the inflammation, the age of the subject, and the effects of the remedies. 
Laennec states the average duration of the first stage (engorgement,) at from 
twelve hours two three days ; the second (hepatisation,) from one to three days ; 
the suppurative from two to six : remedies which retard the progress of the 
disease prolong the period of the first two stages. We think even these state- 
ments more precise than the subject will admit of, for the duration of the first two 
stages presents a remarkable variety in different cases. In children, and in some 
epidemics, also in adults, the first stage may last for more than a week, without the 
production of hepatisation. On the other hand, in aged and debilitated subjects, 
the inflammation may speedily reach the stage of suppuration. Laennec de- 
scribes this to have taken place in some instances within twenty-four hours. 
Recovery may take place from every degree of pneumonia ; but the chances of 
this are very small, when it is probable that suppuration has taken place. Even 
simple hepatisation requires time and favourable circumstances to effect the 
absorption of the effusion. Until there is evidence of the advancement of this pro- 
cess of absorption, as well as improvement in the general symptoms, the prognosis 
must remain doubtful ; for inflammation may readily return in the lung around 
the hepatised portions. The supervention of a gangrenous odour in the'expecto- 
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ration is a formidable event; but not a hopeless one, for a few cases in our own 
experience, and several on record, have occurred in which recovery took place 

The extent of the inflammation greatly affects the danger of he case. A double 
pneumonia affecting both lungs at the same time is frequently fatal even m the 
first stace; and whenever the whole of one lung is involved, there is great peiil 
of an unfavourable issue. Inflammations attacking the upper lobes and root of 
the lungs are more fatal than those confined to the lower lobes : a result which 
mav be the consequence of the former containing blood-vessels of larger size. 

The complication of pneumonia with other diseases generally increases its dan- 
ger It is often fatal when supervening on the different forms of fevers, on gastro- 
enteric bronchial, pericardial or peritoneal, inflammations, and m these cases it is 
veiT apt to be latent. Pleurisy on the same side may dimkiish the mtensity of the 
pulmonary inflammation, but if it attack the opposite side, it adds to the oppression 
and danger. Pneumonia is more than usually fatal dm^ing pregnancy and m the 
puerperal state, and at the extremes of age, especially in weakly infants, m cachec- 
tic old people, and in those exhausted by habitual excesses. The fatahty is much 
greater among the lower classes than among those weU and regularly fed and 
clothed Besides the preceding circumstances, the general health and vigour of 
the subject the severity of the chief symptoms which indicate the state of the vital 
functions, especially the dyspnoea, the pulse, the expectoration, and the mental fa- 
culties and the influence of the remedial measures which have been employed, all 
must be taken into account in estimating the prognosis in particular cases. 

Causes It is well worthy of remark, that bronchitis and pleurisy affect vessels 
which freely communicate with those of the parenchyma ; but although they do 
occasionally extend to the latter vessels, and thus excite peripneumomc inflamma- 
tion yet they are generally quite distinct from it both hi then- present course and 
in their ulterior eflfects, and require a distinction in treatment which should be 
borne in mind. We find an explanation of this difference m the peculiar charac- 
ter and importance of the pulmonary blood-vessels ; in their great number and 
capacity; in the large proportion which they bear to the other solids of the lung; 
and in their gi-eat liability to congestive distention. This extensive and important 
plexus of vessels, through which the whole blood of the body passes, is, as we have 
before seen, peculiarly liable to distention fi'om any cause which may disorder the 
function of the heart or lungs. Thus all those causes which tend to induce as- 
phyxia, produce also that congestion of the puhnonary vessels which, added to 
irritative reaction, may constitute inflammation. Thus we see that various causes 
which disturb greatly the balance of the ch'culation, particularly by deranging the 
passage of the blood through the Itings, may become causes of pnemnonic inflam- 
mation. Of these the most remarkable are, long-continued exposure to cold, as- 
phyxiating poisons, congestive fevers, violent exertion, diseases of the heart, bron- 
chitis, asthma, wounds, tubercles, and foreign bodies in the lungs, and the mori- 
bund state. Pneumonia is so frequently complicated with hooping-cough, measles, 
and small-pox in children, that it forms one of the chief sources of the danger in 
these diseases. The same remark applies to many forms of continued fever in 
adults. In common with other inflammations, it may be occasioned by the sup- 
pression of habitual discharges. The inflammations of gout, rheumatism, and cu- 
taneous diseases, are rarely transferred to the lungs. Cold is unquestionably the 
most common cause : this is especially shown by its prevailing almost exclusively 
in the cold season, and chiefly in March and April, during the contkiuance of cold 
winds. The epidemic occurrence of the disease has been repeatedly noticed. 
Laennec conjectures that the epidemic cause is often not merely change of tem- 
perature but deleterious miasms in the air, which exert a specific operation on the 
lung, as the poisons of the rattlesnake and of some fungi are said to do. Huxham 
observed that, during an epidemic, bronchitis prevailed in low damp places, and 
pneumonia and pleurisy on more elevated situations. Although met with chiefly 
in cold countries, milder climates are not free ; it occurs to a great extent in the 
south of France and Italy ; where however the winds cause great and sudden 
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changes of temperatui'e. Its frequent occurrence in the neighbourhood of Vesu- 
vius may perhaps be attributed to the noxious exhalations v/hich prevail there. 

Treatment. The indications of treatment in pneumonia vary according to its 
stages. In the first stage, the chief object is to remove the inflammatory irritation 
and congestion from the pulmonary vessels ; in the second there is another indi- 
cation, to promote the removal of the interstitial effusion, the product of the inflam- 
mation ; even in this stage, when the strength fails, and more particularly in the 
third stage, it is necessary as far as possible to support the functions which are 
oppressed by the extent of the organic lesion induced. Particular symptoms may 
also give occasion to other indications in eveiy stage. We shall shortly notice the 
principles which may guide us in the use of remedies to fulfil these several indica- 
tions, and then advert to the application of the treatment in the different forms and 
complications of the disease. 

Treatment of the first stage. Distention of the gi'eat pulmonaiy plexus of 
blood-vessels being the first condition of pneumonia, from whatever course it may 
proceed, we may hope in the early stage of the disease to relieve it by blood-letting, 
as well as to prevent the process of reaction which renders it essentially inflam- 
matory; and in some instances, where the local signs announce the presence of 
the disease in its fii'st stage, and the general symptoms prove it to be of a sthenic 
character, the free loss of blood by one venesection will arrest the progress of the 
disease. But when the vessels have been so long distended and become the seat 
of fixed irritation so much, that the mere removal of pressure from the sang-uife- 
rous system at large will not enable them to recover their usual size, a single blood- 
letting may not be sufficient ; it must be repeated as often as the strength will bear 
it, and other remedies must be used, which also have the power to counteract the 
inflammatory in'itation. Of these the most important are tartarized antimony and 
mercury. M. Louis has inferred from an application of numerical calculation to 
certain cases of pneumonia, that early blood-letting never arrests the disease, and 
that it only shortens its duration by four or five days. It is clear, however, that 
many of the cases classed by Louis as pneumonia, were instances of the asthenic 
or typhoid disease ; an affection certainly in treatment, if not in pathology, differ- 
ing widely from sthenic or acute pneumonia. We suspect also that a great pre- 
valence of similar cases, and the absence of the fully sthenic character among the 
pneumonic patients of the Meath Hospital, have led Dr. Stokes to conclude that 
one, or at most two, bleedings will be sufficient, and that local blood-letting is the 
principal remedy. 

The utility of tartarized antimony in emetic and nauseating doses in pectoral 
inflammations had long been recognised, but its power of subduing acute inflam- 
mation, independent of its emetic, nauseating, or diaphoretic effects, was fii'st 
pointed out by Dr. Marryatt of Bristol, and farther developed by Rasori of Genoa. 
Its peculiar efficacy in pneumonia was especially shown by Laennec, who consi- 
dered its value to be above that of blood-letting. Chiefly to tlie efficacy of this 
remedy he ascribes the uncommonly small mortality of only two in fifty-seven 
c^ses which he states to have been the result of his practice of late years. He 
gave the medicine in doses of from one to two and a-half grains in three 
ounces of sweetened weak infusion of orange-leaf, withholding the medicine after 
the sixth dose, or preserving it according to the severity of the symptoms. This 
remedy has now been successfully employed by many practitioners at home and 
abroad, and its efficacy seems pretty well established, but not to the degree claimed 
by Laennec. In this country it is considered as subsidiary to blood-letting; and 
it has not been found useful to give the large doses which Laennec sometimes 
employed. From half a grain to two grains in an ounce and a-half of some agree- 
ably flavoured liquid may be given every second, third, or fourth hour, according 
to the severity of the case. The first dose commonly causes vomiting, but this 
generally ceases after the second or third, and if it should not, two or three drops 
of the diluted hydrocyanic acid will generally stop it. If it causes purging, it may 
be useful to combine a small quantity of opium with the antimony. The mode in 
Vol. II.— 44 
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which tartar-emetic acts is not well understood. Its antiphlogistic power does 
not essentially depend on its nauseating, emetic, purgative, or diaphoretic effects; 
for although these are occasionally induced by it, yet it is as often quite as successful 
where none of these effects has been produced. It appears to be directly anti- 
phlogistic by a specific action on the inflamed vessels ; this, although not an explar 
nation, is as intelligible as the specific action of remedies on the vessels of the intes- 
tinal canal, the liver, or the kidneys. Some pathologists, particularly the followers 
of Broussais, suppose tartar-emetic to act as a kind of internal blister, inflaming and 
causing pustules on the gastric mucous membrane ; and Andral cites two or three 
cases in which such a condition was found after death. But these are rare instances; 
and among very many in which we have seen it used we have never met with any 
in which, with due discretion in its administration, any symptoms of permanent gas- 
tric irritation have resulted from its use. In the wards of Laennec we have seen pa- 
tients taking twenty grains daily, not only without experiencing sickness, pain, or 
diarrhoea, but even without losing either appetite for food or the power to digest 
it. Such a quantity is however by no means necessary ; we have never found it 
useful to exceed ten or twelve grains in the day, and a smaller quantity often 
suffices. After blood-letting judiciously employed, this remedy has appeared to us 
the best for reducing the inflammation in its first stage, if properly administered: 
it will often prevent the necessity of farther loss of blood; but as Drs. Graves and 
Stokes remark, its use must be continued for some time after the apparent amelio- 
ration of the general symptoms ; and it must not supersede farther bleeding should 
the symptoms indicate the propriety of this measure. 

The exhibition of mercury and opium as a remedy in inflammations was first 
practised in this countiy by Dr. Hamilton of Lyme Regis : it is now very generally 
employed as an antiphlogistic, after and together with blood-letting. The efficacy 
of mercury depends in great measure on its being given to such an extent as to 
affect the gums ; but its beneficial operation is often apparent before this effect is 
produced, and in some instances, as in children, without its occmring at all. But 
there is seldom that speedy improvement, which is often apparent after the first 
doses of tartar-emetic: the operation of mercury is more gradual, and as might be 
expected, when once the system is under its influence, the effect is more perma- 
nent. It is therefore more adapted to the less active form.s of the disease and to 
the second stage. Calomel is the form of mercury generally prefeiTed in acute 
inflammations ; and as its purgative effect is not an object, it is necessaiy to com- 
bine it with opium, except the first dose, with which it may be useful to clear the 
intestinal canal. With this \'iew, from five to twenty grains of calomel may be 
given alone after the first bleeding ; and subsequent doses of from five to twelve 
grains with a grain or a grain and a-half of opium, and the same of ipecacuanha 
three or four times in the day until the gums be affected, will generally be found 
suitable for the more sthenic cases. Smaller doses more frequently repeated an- 
swer better in less acute cases, and those with more semblance of continued fever. 
Where there is a tendency to diarrhoea, the Hydrarg. c. Creta in larger doses may 
be substituted for calomel. In apportioning the doses of mercury and opium we 
must be guided by the features of the individual case. The opium acts as an ano- 
dyne in allaying the pain and cough, and as a sedative in quieting that nei-vous 
irritation which often follows free blood-letting and the use of mercury, whilst the 
injurious stimulant and astringent efifect of opium is counteracted by the mercury 
and previous blood-letting. But the chief action of the mercury appears to be of 
that specific kind which enables it to remove the product eflfused by inflammation, 
as we see visibly illustrated in the case of iritis. 

It may be supposed that in an inflammation so deep-seated as pneumonia local 
blood-letting is but of interior efficacy, and is useful only as an aid to venesection, 
when from the local pain there seems to be inflammation of the pleura: or after 
general bleeding has been carried to a full extent, a decided impression on the 
symptoms may be kept up by local bleeding together with tartar-emetic or mer- 
cury. Counter-irritation in the early stage during the prevalence ol lever causes 
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too much excitement, biit it becomes of use when the pulse has been reduced; 
and in typhoid cases blisters may be used from the commencement. They also 
much promote the dispersion of the congestion, which even the first stage of in- 
flammation leaves in the lung. Little good is to be anticipated from purgatives, 
diuretics, diaphoretics, or sedatives until the violence of the inflammation has 
been reduced by blood-letting; then each of these kinds of remedies may be in- 
dicated by the symptoms. The same observation will also apply to expectorants 
in all but the slighter cases, in which there is obviously a natural tendency to re- 
lief by expectoration: in such instances the decoction of senega with tincture of 
squills and solution of acetate of ammonia or an alkali may considerably promote 
this discharge. 

Treatment of the second stage. When the physical signs announce that the 
lung has already become extensively consolidated, with little remains of crepita- 
tion, the treatment must be conducted on a different principle from that of the 
first stage. Solid matter is already effused, and no amount of blood-letting or 
other means of depressing the circulation can remove this. Their utility is there- 
fore much more limited, and is chiefly confined to the removal of any increase of 
irritation or congestion, or to reduce the bulk of the blood to the capacity of the 
abridged state of the respiratory organs. The most powerful remedies are those 
which modify the action of the diseased vessels, and promote the absorption and 
elimination of the effused matter. Mercury is the most efficacious of these, and 
calomel the most convenient form. Its combination with opium assists its effect, 
and tends to allay the pain and cough which may be present, as well as the 
nervous irritation which is very apt to occur after depletion has been carried to 
a full extent. 

As the consolidated state of the lung often remains for a long time, even after 
the inflammatory action has been subdued, a great variety of remedies, according 
to the state of the general symptoms, may become necessary in this stage. Thus, 
besides the antiphlogistic means before mentioned, some of which must be used 
as long as crepitation is heard in any part of the lung, more aid may now be de- 
rived from external counter-irritation by blisters of tartar-emetic, and from expec- 
torant mixtures containing an alkali. According to the state of the pulse, heat of 
skin, cough, pain, &c,, these mixtures may be saline, with digitalis, squill, and 
liquor potassae, or in a less sthenic state decoction of senega, camphor, squill, &c., 
with acetate, muriate, or even carbonate of ammonia. We have found these 
alkaline salines exert considerable influence in promoting expectoration and in 
dispersing the solid recent product of inflammation in the lung. If such mea- 
sures with external counter-irritation be neglected because the general symjytoms 
are relieved, there is great risk that the hepatised portions of lung may become 
the seat of chronic disease or that acute inflammation may be re-excited around 
it, and there is more danger of these evil consequences in scrofulous constitutions 
and where the inflammation has been of less acute character. When the fever 
has entirely subsided, and the symptoms of local irritation are inconsiderable, 
although the physical signs show that a portion of the lung remains consolidated, 
a combination of liquor potassae and hydriodate of potash with decoction of 
senega or sarsaparilla will sometimes assist to restore the healthy .state of the 
lung. 

Treatment of the third stage. When from the supervention of rigors, cold 
sweats, feeble, very rapid, or irregular pulse or other signs of prostration, it is 
probable tliat suppuration has commenced in the lung, the utility of antiphlogis- 
tics wholly ceases, and if any thing may be yet done by medicine, which can 
rarely be hoped, it is by remedies of a stimulant kind, especially those which 
may lend to assist the respiratory forces to expectorate the matter which accumu- 
lates in the tubes; such as carbonate of ammonia, tincture of lobelia, ether, and 
camphor, in decoction of senega, or wine, or hot spirits and water. Nor are 
such remedies to be restricted to the third stage; they may be indicated when- 
ever the vital powers fail, and when the sthenic character of inflammation has 
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entirely ceded to its ulterior and opposite result — depression from incapacity of 
the disabled organ. Under all such circumstances, the general symptoms are 
better guides to practice than the physical signs, for the whole frame then suffers 
as Avell as the function of the lung, and requires more immediate attention. 

When from the fetid odour of the breath and expectoration, it is probable that 
a portion of the lung has lost its vitality, the treatment must still be guided by 
the general symptoms. If these betoken the persistance of active inflammation, 
the grangrene is probably circumscribed, and antiphlogistic remedies must still 
be used; but if they have given way to the adynamic symptoms, the use of sti- 
mulants is indicated even more imperatively than in the suppurated stage. Dr. 
Stokes gave the chloride of lime combined with opium in a case of gangrene of 
the lung, with a temporary effect of removing the fostor of the breath and sputa, 
and of greatly improving the constitional symptoms. We have used the nitro- 
muriatic acid with the same view, to counteract the septic influence of the putre- 
scent matter in the system, and apparently with good effect. In one instance the 
patient recovered, although the physical signs had showed the existence of a 
large cavity in the posterior lobe of the right lung with great foetor of the breath 
and expectoration. Ijaennec recommends bark or sulphate of quinine in large 
doses in gangrene of the lung, even when accompanied by extensive hepatisation. 

We now proceed to point out the application of the treatment to particular cases. 
Where the disease is at all severe, the treatrnent with tartar-emetic or with calo- 
mel and opium should be commenced immediately after the first bleeding, and 
continued uninterruptedly until an impression is produced on the disease. It is 
not safe however with either of these remedies to lay aside blood-letting: if ob- 
vious relief do not ensue in the course of five or six hours after the first full bleed- 
ing this measure must be repeated either generally or locally, as the strength may 
bear it, and again on the next day if necessary, 

In the more acute cases, uncomplicated with gastric disease, we have found 
advantage from combining the mercurial with the antinionial treatment, by giving 
a pill containing from 5 to 10 grs. of calomel with from j to I5 gr. of opium 
every four, six, or eight hours, and in the intervals the tartar-emetic draught, and 
\\'here the tolerance is soon established the effect of this combination is very pow- 
erful, if the bovyels be too much acted on, the Hydr. c. Cretu in double quan- 
tity may be substituted for the calomel. When an improvement takes place in 
the symptoms, the mercury may be given at night only, or omitted altog-ether, 
and the case left to tartar-emetic and whatever depletion or counter-irritation may 
be required. 

If the attack of pneumonia be very recent, and accompanied by a pleuritic 
stitch in the side, or catch in the breathing, a full dose of opium after a large 
bleeding, as recommended by the late Dr. Armstrong, will sometimes succeed in 
cutting short the disease. This plan can be adopted only where the bleeding 
has been so copious as to produce a great impression on the heart's action, almost 
if not quite amounting to syncope. The dose of opium should be large; two or 
three grains of the aqueous extract, or, if the pain and tendency to reaction be 
urgent, from thirty to sixty minims of the liquor opii sedativus, or of Squire's 
tincture of bi-meconate of morphia, Avill generally succeed best. Even in this 
case we think it advisable to give from six to twelve grains of calomel soon after 
the opium: it does not interfere -with the sedative operation of the latter, and by 
preserving the balance of the secretions it prevents those functional derangements 
which sometimes follow the use of opium even in this way. 

If the disease have to any extent passed into the second stage, and even if the 
first have lasted twenty-four hours, there can be little hope of subduino- it by 
opium; and we must then trust to the other remedies. Blisters can seldom be 
used widi advantage until all fulness and hardness of the pulse and heat of skin 
have subsided; and either these symptoms or the continuance of a fixed pain 
would counter-indicate the use of senega and other mild tonics and expectorants, 
which are otherwise useful in the decline of the inflammation. 
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The great fatality of pneumonia among children renders it necessary that its 
treatment should be directed with the greatest promptitude and care. This fata- 
lity does not arise so much from the course of the inflammation, as this is less 
rapid than in adults, but from the latency of the local symptoms, and the tendency 
of the disease in a disguised form to pass the period in which remedies are most 
cfl'ectual. Hence many infantile cases of pneumonia, particularly among the 
lower classes, are in an asthenic state before we are summoned to treat them; the 
depressing influence of the injured function of the lungs having already removed 
the sthenic character of the disease. This shows the importance of physical ex- 
amination of the chest in all the febrile affections of children, in order that if any 
crepitant rhonchus be discovered, the fit remedies may be promptly used. In 
this early stage, blood-letting is very efficacious; but when used after the dis- 
ease has lasted for several days, it sometimes produces convulsions and sinking 
without relieving the breathing. The same observation applies to tartar-emetic, 
which, if used together with blood-letting soon after the commencement, will 
seldom fail to subdue infantile pneumonia uncomplicated with tubercle. Mercury 
acts in children more on the bowels than on the gums, causing green feculent 
evacuations: it is of great efficacy, and our chief remedy when blood-letting is no 
longer borne. In children there is litde risk of arresting the expectoration by- 
purgatives: it would seem that as it is a less natural process in early life, expec- 
toration is of less consequence than in the adult. Counter-irritation with mild 
tartar-emetic ointment or solution is of great benefit in the after stages of pulmo- 
nary inflammation in children, and should especially be persevered in when there 
is any sign of a phthisical tendency. 

In aged persons the disease being generally of an adynamic or typhoid type, 
is often intractable in consequence of the great debility which accompanies it. 
Advanced age alone, however, should not restrain us from blood-letting where 
the state of the breathing, heat of skin, and the pulse seem to require it. Frank 
bled an octogenarian Avith pneumonia nine times with a good result. Such cases 
are however exceptions; for the period in which blood-letting is useful in old 
people is short, and often restricted by a complication with humid bronchitis. 
Expectoration is here an important process, and may sometimes be aided by some 
of the remedies just mentioned, with the mercurial or tartar-emetic treatment and 
blisters at an earlier period than usual. 

The typhoid form of pneumonia requires a treatment considerably modified. 
Blood-letting not only is very ill borne, but it appears to have very little influence 
on the disease. There seems to be in the pulmonary vessels a loss of tension or 
tonicity, and we might empty the great blood-vessels, and stop the heart's action 
before the congestion of the lungs would be relieved and their vessels enabled to 
contract. Besides, the depressing influence of typhoid diseases renders any loss 
of blood hazardous, and local depletion is the utmost that can be attempted. 
Considerable advantage may under these circumstances be derived from dry cup- 
ping on the chest; which for the time tends more effectually than even blood- 
letting to draw the fluids from the congested organs whilst it does not drain the 
blood from the system. Blisters and sinapisms also may give relief in slight 
cases, but their efliect is limited, where, as it commonly happens, the whole pos- 
terior part of both lungs are congested with blood which is itself probably in a 
morbid state. The principal remedy in this form of pneumonia (if pneumonia it 
can properly be called) is mercury, which may be combined with opium and 
saline medicines, and, in case of great prevalence of the adynamic symptoms, 
with stimulants and tonics, such as wine, ammonia, and bark. Medicine has 
often very litUe power in these cases; but as far as our experience goes, stimu- 
lants judiciously given when the heart's action, as examined by the stethoscope, 
is feeble, and diminished or Avithdrawn as soon as it becomes increased, and the 
pulse sharp or hard, have appeared to relieve the pulmonary affection as well as 
to support the strength. Musk is highly recommended by M. Recamier in 
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typhoid pneumonia: he gives it in closes of from twenty-four to thirty grains, 
with an effect which he ahnost considers specific. 

* It may be questioned whether the affection called intermittent peripneumony, 
and said to have been cured by bark, is really an inflammation; it is more probable 
that it consists of a simple congestion of the lung, just as similar congestions are 
more familiarly known to take place in the spleen and liver, and which, when 
recent, give way to bark or arsenic, not to blood-letting. We have stated that 
typhoid pneumonia, and that attending continued fevers, are more properly to be 
viewed as congestive than inflammatory; at the same time it must not be forgot- 
ten that congestion may by a process of reaction be converted into acute inflam- 
mation with all its products, and otherwise, unless soon removed, frequently tends 
to produce some chronic change of structure. 

The complication of pneumonia with bronchitis is generally best treated by 
moderate blood-letting followed by the antimonial treatment. Blisters and expec- 
torant mixtures are of more avail than in simple pneumonia, the disease often 
terminating by free expectoration. 

In pleuro-pneumonia local as well as general blood-letting should be practised 
freely; and after the more acute stage has subsided under the influence of these 
and of antimony, if the buzzing bronchophony and dulness on percussion still 
continue, the side should be blistered repeatedly, and a mild course of mercury 
prescribed to promote the removal of the fluid and the interstitial lymph which 
might lead to partial obliteration of the tissue of the lung. 

In pneumonia supervening on hooping-cough and influenza, it is sometimes a 
chief indication to give sedatives to allay the cough, which appears often to have 
a considerable share in producing the parenchymatous inflammation; with this 
view the sedatives recommended for hooping-cough should be combined with the 
usual treatment. 

Where an inflammatory state of the mucous or serous membranes of the ali- 
mentary canal accompanies pneumonia, it is of great moment that in the treat- 
ment these complications should be considered, as they may render some of the 
ordinary remedies injurious. Leeches followed by poultices should be applied 
to the abdomen, and the milder forms of mercury with Dover's powder exhibited, 
assisted by laxative enemata or very gentle aperients. 

Diet and regimen. In ordinary cases of pneumonia the diet should be strictly 
antiphlogistic, and during the early stages confined to thin mucilaginous or fari- 
naceous liquids. Even these should not be used in excess, for in large quantity 
any liquid may first distend the stomach and then increase the mass of the blood, 
and in both ways augment the dyspnoea. In those addicted to a very free use of 
fermented or spirituous liquors, as well as in typhoid pneumonia in general, it is 
sometimes necessary to continue a certain quantity of these stimuli. M. Chomel 
found a considerable diminution in the great mortality of such cases on adopting 
this plan. In gangrene or extensive suppuration indicated by fostor and copious 
purulent expectoration with great prostration of strength, it also becomes neces- 
sary to give beef tea, animal jellies, and wine; but great circumspection must be 
used to withdraw them in case of fresh excitement. It is equally necessary to 
be very cautious with regard to the improvement of the patient's diet during con- 
valescence, by adopting gradual transitions, and by properly regulating the alvine 
function. 

Pneumonia patients should be kept in an aiiy room without draught, of mode- 
rate temperature (about 60°.) It is of considerable importance in the^more severe 
cases to raise the chest above the level of the body by a bed chair : this facilitates 
breathing and expectoration, and prevents the too free gravitation of the blood to 
the lungs. In prolonged cases, especially those of a typhoid kind, it is also proper 
to vary the posture from side to side, and to lying on the face when the patient 
cannot sit, several times in the day, to prevent the hypostatic congestion. This is 
recommended by M. Gerdy and Dr. Stokes. 
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Chronic Pneumonia. 



As we have seen with regard to pleurisy, so also in pneumonia, the inflamma- 
tory action may not entirely cease with the effusion of lymph, although it do not 
lead to the third- or suppurative stage. When acute inflammation is extensive, 
and the effusion of lymph is not removed by absorption, the disease generally 
proves fatal before there is time for farther change ; but in circumscribed peripneu- 
monies, or in small parts of more extensive hepatisation, a chronic inflammation 
sometimes goes on, and produces that kind of tough induration which is the gene- 
ral result of chronic inflammation in a parenchymatous structure. Thus in the 
lungs of those who have suffered from long and repeated attacks of inflammation of 
the chest, even where there are no tubercles, we not unfrequently meet with portions 
of the tissue that are dense, almost destitute of air and of liquid, tough, and sometimes 
almost cartilaginous. Their colour varies from a dark dingy-red to different 
lighter shades of reddish-brown and buff", sometimes rendered gray by a mixture 
of the black pulmonary matter. Their aspect also is varied, like that of acute 
hepatisation, by the tissues that are chiefly affected being sometimes granular or 
oolitic (as Laennec has stated) from the especial thickening of individual vesicles ; 
in other cases streaked or veined, from the hypertrophy of the interlobular septa 
and cellular tissue around the large vessels; in others more uniform and of a 
darker colour, from the pulmonary plexus of vessels being the chief seat of the 
alteration, and the colouring matter of the blood entering largely into the deposi- 
tion. In this last variety the cellular tissue between the lobules is sometimes thick- 
ened to the amount of several lines, and is of a light drab or gray colour, like that 
of miliary granulations, and like them has almost the density of cartilage. These 
changes, which thus occur as the sequel of acute pneumonia, are also frequently 
met with, complicated with those states of the lung which are called tuberculous ; 
and a considerable portion of the consolidation that is met with in phthisical lungs 
often presents the same anatomical characters as these chronic hepatisations which 
supervene on acute pneumonia imperfectly subdued. These will be farther no- 
ticed under Phthisis. We have also several times met with these chronic conso- 
lidations in the lungs of those who have long suffered from extensive organic dis- 
ease of the heart, where the circulation of the lungs was perpetually impeded by 
the structural lesions of that organ ; it is probable that the same mechanical con- 
gestion from this cause which sometimes lead to eff'iision of blood in the tissue, 
constituting pulmonary apoplexy, may if long continued terminate in effiision of 
lymph, and obliteration and consolidation of the pulmonary texture. This condi- 
tion of the lung is sometimes coupled with an irregular dilatation of tlie air-cells ; 
and on examination after death the organ presents a knobby surface, and feels 
nodulated, where the consolidation occupies lobules or parts. There seems to be 
reason for ascribing also to a minor extent of chronic inflammation of the paren- 
chyma, that increased density and rigidity of the pulmonary tissue, without entire 
consolidation, which is often found in the lungs of those who have long suffered 
from dyspnoea, whether from bronchial or cardiac disease. 

The signs of chronic pneumonia are those of circumscribed consolidation and 
obstruction of the pulmonary tissue, Avhich continue long after the urgent symp- 
toms of the acute disease have subsided. The dyspnoea has become less oppres- 
sive, but it is still felt on exertion; the fever has been reduced, but there is still some 
quickness of pulse and heat of skin towards night ; there is still some cough ; and 
although there may be improvement in the appearance and strength, it is not pro- 
gressive, the patient remaining with his organs and functions abridged : there is 
still partial dulness on percussion, with some bronchial respiration and vocal re- 
sonance in the seat of the late inflammation. If in this state the patient nedect 
the means which may most conduce to the restoration of his general health, as 
well as to the removal of these remains of local disease, the indurated portions of 
lung may either prove centres of fresh inflammation, or they may themselves 
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spread, ulcerate, and commence the career of phthisical disease, which will sooner 
or later destroy life. We have met with several cases of consumption that have 
appeared to originate in this way, independently of any distinct tuberculous dis- 
ease or diathesis ; the individuals having been in excellent health, and quite free 
from all chest complaints before the attack of acute inflammation, which afterwards 
degenerating into this chronic form laid the foundation of a consumption, and ulti- 
mately proved fatal. It is however slower and less intractable in its progress 
than the true tuberculous consumption, for the disease is more local than consti- 
tutional ; and if circumstances do not occasion its extension, and injure the consti- 
tution by a constant and increasing inroad on the functions of respiration and cir- 
culation, it may be in the power of nature, aided by art, to effect its removal. 

The subject of the treatment of chronic pneumonia will be resumed in con- 
nexion with that of phthisis. It may suffice for the present to add that for those 
cases which succeed to acute disease, the most effectual treatment consists in a 
mUd course of mercury in the first instance, combined with external counter-irrita- 
tion, followed by a course of hydriodate of potash and sarsaparilia or some simi- 
lar alterative, with a mild sea-air, regular gentle exercise, and a well-regulated 
diet. 



PNEUMONIA OF CHILDREN. 

The pneumonia of children differs in some respects from that of adults, TJic disease ap- 
pears in them under two distinct forri)s, wliich are alnsost peculiar to children of certain 
ages. That is, one form attacks children from birth to the period of the second denfilion, 
while the other does not diifer from the ordinary frank pneumonia of adults; and does not, 
therefore require a separate examination. The two forms are not strictly confined to one or the 
other age of life, but that which is most frequent in young children is rarely found in those 
more advanced, while the ordinary form of the disease is extremely uncommon in young 
subjects. 

The lobular pneumonia, which is almost the only form met with in young children, derives 
its peculiar features in part, from the peculiarities of organization of this age, and in part, from 
the causes which give rise to the disease. These are generally very prolonged broncliilis, 
previous disorders of the digestive tubes, or the exanthemata; in short, diseases which de- 
press the powers of life or alter the constitution of the blood, which then gravitates towards 
the inferior parts of the lungs. In adults, the action of analogous causes is occasionally fol- 
lowed b}' the same affection, which then produces similar symptoms ; and tiie inflammatioa 
of the lung then differs very slightly from the lobular pneumonia in young children 

The peculiar anatomical character of the disorder is, that the inflammation is diffused 
through several scattered points whicli are attacked at the same lime, or nearly at the same 
time. These points are single lobules, or parts of lobules, divided by the cellular tissue. The 
tissue is first congested, and afterwards inflammation sets in, and as the disease extends from 
point to point it passes along the posterior portion of the lung according to the ordinary 
laws of pneumonia, but, as it were, in a scattering way, attacking several lobules at the same 
time. This form of the disease sometimes even passes into suppuration; when it proves fatal 
it is in most cases rather by depriving a large portion of the lung of air, llian by the true in- 
flammatory action and its direct consequences. 

The signs of lobular pneumonia are less evident than those of pneumonia of the ordinary 
form. The respiration is at first rough, and almost always there is more or less mucous and 
sub-crepitant rhonchus which depend upon the .iccompanying bronchitis, but there is rarely a 
dry crepitant rhonchus. The respiration becomes bronchial only in a late stage of the dis- 
ease, and scarcely ever to as great degree as in ordinary pneumonia, for the bronchial tubes 
are blocked up by the secretions before the hepalisation is perfect. The percussion is dull; 
but as this dulness exists nearly to the sanic degree in both sides of the dies', we lose the 
advantages of comparison, and can, therefore, with some difficulty detect sli-j^ht deviations 
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from the normal standard. In the advanced stages of the disorder there is, of course, no ob- 
scurity ; but in the earlier stages we must remember that the same dulness is not to be looited 
for as in ordinary pneumonia, and the evidence of the disease will rest, therefore, on less 
decided signs. 

The treatment of lobular pneumonia consists of two distinct parts, tiie hygienic and thera- 
peutic. To answer the first indication we direct a mild unirritating diet, and frequent change 
of position, so that the blood may not gravitate towards the posterior part of the chest : with- 
out this precaution all other means of treatment are apt to fail. The apartment in which the 
child is placed should be of a remarkably uniform temperature, and the clothes arranged in 
such a way and made of such materials as to prevent any chilliness of the surface. 

The therapeutic means are, in the commencement of the disorder, local bleeding by a few 
leeches or cups proportioned to the age of the child. The advantages of these remedies are, 
however, limited to but a short period, that is, the earliest stages of the affection ; afterwards 
they debilitate the child without removing the inflammation. Blisters are often of benefit, 
and are never of mischief if they be applied only for a few hours, and the cuticle then removed 
by a poultice ; but in this disease, as well as in the genuine ordinary pneumonia, they are less 
certain than many other remedies. The best counter-irritant for most cases is a weak mus- 
tard poultice; a very good one consists of thick slices of bread dipped in hot vinegar, and 
sprinkled lightly with mustard. A common poultice made of roasted onions is often of great 
benefit; or the bruised cloves of garlic, if they can be readily procured, may be used in pre- 
ference. The revulsive applications should not be confined to the breast, but may be used 
to various parts of the body, and especially to the lower extremities by means of weak mus- 
tard poultices and baths. 

The internal remedies which are most to be depended upon are the preparations of ipeca- 
cuanha, of which the best for children are the wine and sirup. This medicine should be 
given frequently in small doses, so as to facilitate expectoration and thus to aid in the natural 
cure by secretion from the inflamed tubes. Other remedies of a similar kind are called for in 
many cases of the disorder'; if the child be strong and robust, tartarized antimony is of great 
benefit; but if the pneumonia follow a disorder of another kind, which has previously debili- 
tated the patient, the antimony is not well adapted for the case. The stimulating expecto- 
rants, as senega and the balsam of Tolu, are necessary when the lungs are obstructed with 
mucus, they may then replace or be given in conjunction with ipecacuanha, according to the 
strength of the patient. If there should be much bronchitis, and the pneumonia remain 
in its early stage, free emesis after a dose of ipecacuanha or tartar-emetic, will often relieve 
the child of the mucus secretions and give such a shock to the circulation of the lungs as 
will sometimes produce a rapid resolution of the disorder. The main difficulty in the 
management of the pneumonia of children is not the selection of the remedies, but the perse- 
vering employment of them in such doses and at such times as cannot materially affect the 
strength of the patient; but will still have a powerful action on the local inflammation. 

Many other remedies which are useful in certain stages of ordinary pneumonia are appro- 
priately adapted for the pneumonia of children; but these are so various, and require such a 
knowledge of the particular condition of the case, that no general rules for their employment 
can be given. 



GANGRENE OF THE LUNGS. 

In many cases, gangrene of the lungs is not a mere consequence of pneumonia, but depends 
upon the same causes as idiopathic gangrene of the mouth, or of other parts of the body; 
that is, it is an immediate result of a vitiated condition of the fluids. In most patients this 
state follows excessive intemperance, mercurial salivation, or some disease which pos. 
sesses a powerful influence upon the general health, and brings about that alteration of the 
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fluids upon which gangrene depends ; hence gangrene of the lungs sometimes occurs simuU 
taneously with that of the mouth or other parts, depending upon the same cause. 

The physical condition of a lung affected with gangrene independent of pneumonia, is very 
well understood. The tissue at first is infiltrated with serum, which is sometimes of a dark 
red or almost purple colour, and at other times grayish ; it yields readily on pressure and ex- 
hales a fetid odour. This is the first stage of the disorder, and difliers but little from that of 
the first stage of pneumonia, except in the fetor and colour of the infiltrating liquid. In the 
second stage, the cohesion of the parenchyma is destroyed, it may be washed away by a small 
stream of water, and at first the blood-vessels and bronchial tubes remain longer than the in- 
tervening cellular tissue, the fetor is then decidedly gangrenous, of the peculiar odour of ordi- 
nary gangrenous matter, or the smell resembles that of putrid oysters: the colour of the lung 
is blackish like that of other gangrenous parts. In the third stage the gangrenous lung is 
replaced by a cavity, which follows the softening and discharge by expectoration of the gan- 
grenous matter. If the gangrene be circumscribed, the cavity is lined by a false membrane, 
which gradually secretes pus, and finally extends over the whole interior, cutting off the dead 
fi;om the living tissue. Cicatrization then follows, either by the gradual obliteration of the 
cavity by cellular substance, or a cyst is formed, which is lined by a smooth mucous mem- 
brane continuous with that of the bronchial tubes. If the gangrene be more extensive, death 
may occur during the progress of the second stage or at the commencement of the third. 

The sputa of gangrene of the lungs vary with the stages of the disorder, at first they are 
mucous and slightly fetid, afterwards they are blackish and similar to prune-juice, or of a 
dirty grayish tint. In the third stage the proper gangrenous sputa are intermixed with muco- 
purulent matter from the walls of the cavity; the latter gradually increases in quantity until 
it forms the whole of the expectoration. As the disease goes on, the sputa gradually pass into 
the character of simple mucus. The expectoration presents throughout the disease the fetor 
characteristic of gangrene, especially in the middle of the second stage when the softening is 
most rapid. The breath of the patient offers the same character, which is more marked both 
in it and in the sputa after the paroxysms of cough which come on from time to time, and 
are followed by a copious discharge of the liquid which has been accumulating in the cavity. 

The physical signs of gangrene are at first similar to those of bronchitis of the smaller 
tubes with free secretion, that is, sub-crepitant and mucous rhonchus, they afterwards gradually 
pass into gurgling and pectoriloquy as the cavity forms. 

The diagnosis of the disorder is made from the peculiar odour of the sputa and breath, the 
physical signs serving only to point out the extent of the disease and the stage of the afiec- 
tion. 

The prostration of strength and complexion of the patient arc similar to what is observed 
in ordinary gangrene from accidental causes. 

The treatment of the disease should be of a tonic supporting kind, to keep up the strength 
of the patient during the time required for casting off the gangrenous mass, and filling up the 
cavity. The sulphate of quinine, porter, wine, and even milk-punch, with as generous a diet 
as the stomach of the patient will bear, should be liberally given. The solution of the chlo- 
ride of soda in the dose of twenty drops every three or four hours will generally be borne by 
the patient, and I have found it of decided benefit. For the same purpose chlorine should be 
allowed to disengage itself from several saucers filled with moist chloride of lime and placed 
about the bed of the patient ; the gas rises into the lungs, and is thus directly applied to the 
diseased part. If pleuretic pain should come on, a blister to the chest is the best mode of 
relieving it. q. 
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Anatomical characters. — Causes. — Symptoms and pliysical signs. — Treatment. 

QSdema of the lung consists in an effusion of serum into the tissue, probably 
both between and within the cells and minute tubes. Its anatomical cliaracters 
are, that the lung is heavier and paler than usual, pits on pressure, crepitates 
little under the finger, and when cut exudes a frothy serum. It is seldom idio- 
pathic, but like oedema of other parts results from some loss of balance in the 
circulation, an obstruction to the return of blood, or in a few instances an excess 
of exhalation. Thus it may arise from the obstructions occasioned by organic 
diseases of the heart, lungs, or liver, or from the increased exhalation supervening 
on exanthematous fevers, particularly scarlatina and rubeola, or on those diseases 
of the kidneys which interfere with their excretory function, and are accompa- 
nied by dropsical effusions in various parts. 

Being thus a sequel of other disease rather than a pathological condition dis- 
tinct in itself the symptoms accompanying oedema must vary greatly according to 
the cause which produces it. When extensive it occasions dyspnoea, cough, and 
thin mucous or serous expectoration. The physical signs are a crepitant or 
sub-crepitant rhonchus, with the breathing less fine and even than that of pneu- 
monia, and giving proof of the presence of more liquid by the mucous rhonchus 
in some of the larger tubes. The natural vesicular murmur is rendered indistinct, 
especially at the lower and back part of the chest, where also the sound on per- 
cussion is impaired. These signs are very like those of the first stage of pneu- 
monia ; and the distinction is chiefly to be found in the general symptoms ; the 
fever, rusty expectoration,, and progressive increase of pneumonia being absent, 
and there being present oedema of other parts, or other signs of disease that may 
be supposed to produce it. From our own observation we should say, that 
the lungs are less liable to oedema than the external cellular tissue; and they are 
rarely so affected unless there be also anasarca, or oedema of the limbs. 

Treatment. This must depend on the nature of the cause, and be adapted to 
the character of the organic lesion which is generally present. The oedema which 
follows scarlatina and measles generally yields to hydragogue purgatives and digi- 
talis ; in addition to which general or local bleeding may in some severe cases be 
required. 



356 PULMONARY EMPHYSEMA, {Cuuses and Nature.) 



DILATATION OF THE AIR-CELLS; 



OR 



PULMONARY EMPHYSEMA. 

Anatomical characters Causes and nature.— Symptoms.— Physical signs.— Prognosis.— 

Treatment,— Interlobular emphysema.— Nature and supposed physical signs. 

This lesion, like others essentially affecting the structure, will be best understood 
through its anatomical characters. 

Jlnalomical characters. These present sonie variety, but they have this in 
common, that when examined either through the pleura in the recent state, or 
after this membrane is inflated, dried, and sliced, the au'-cells are seen much 
larger than those of healthy lungs. When the dilatation is general the pleural 
surface of the lungs may be as smooth as usual, only more convex ; but when 
it is partial, there are seen either several enlarged vesicles or lobules forming irre- 
gular prominences. Individual vesicles are sometimes seen under the pleura, and 
especially at the margin of the lobes, dilated to the size of a pea, a hazle-nut, and 
in some cases to a much larger size. Dilatation may be partial or general : ge- 
neral dilatation may affect one lung, or the whole, or a considerable part of both 
lungs ; partial dilatation may affect all the vesicles of a lobule or be confined to 
distinct vesicles. These different lesions may be accompanied by very opposite 
conditions of the texture of the lung : sometimes this has acquired an increased 
rigidity ; it does not collapse where the chest is opened, and resists the impres- 
sion of the fingers more than a healthy lung. There are, notwithstanding, the 
dilatation of the air-cells and its general lightness, hypertrophy and toughness of 
some of its textures, and portions near the root are sometimes found considera- 
bly indurated. With this condition there are commonly associated an altered 
state of the air-tubes, redness and thickening of the mucous membrane, hypertro- 
phy of the longitudinal fibres, dilatation or partial contraction. In other cases, 
there is the opposite condition of the lung. The textm-e is more flaccid and 
yielding than usual ; and when the margin of a lobe is pressed between the fin- 
gers, it feels thin, almost like a single membrane. It often does not collapse on 
opening the chest, and this appears to arise from a loss of elasticity, for it pits on 
pressure like an (Edematous lung, and is commonly much paler than usual. This 
is the condition which M. Lombard describes as lobar emphysema ; and he re- 
marks that the inter-vesicular texture seems to have been absorbed, and the 
blood-vessels obliterated, changes which he considers to be the cause, rather than 
as we view them, the effects of the dilatation. Andral has noticed this condition 
of the lung, under the name atrophy, and remarks that it occurs most frequently 
in old people. We have seen it both general and partial ; the partial kind of 
flaccid dilatation being common in the anterior lobules and margins of the lungs 
in tuberculous phthisis. The fringe of dilated cells like a row of beads, sometimes 
seen at the margin of the anterior lobes, is also simple dilatation, without the least 
rigidity. 

Causes and nature. Laennec explained the origin of this lesion in this man- 
ner: — In cases of chronic catarrh, particularly of the dry kind, the small bron- 
chial ramifications become so obstructed by the swelling of their membranes or 
by the secretion of a viscid mucus that the air can be forced through them into 
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the vesicles only by an effort. Now, as in ordinary respiration, the inspiration, 
a muscular effort, is more forcible than expiration, the former may prove Suffi- 
cient to overcome the obstacle to the introduction of air into the vesicles, while 
the expiration is inadequate to expel it. Successive portions of the air expand- 
ing by the increased temperature are thus introduced and incarcerated in the 
cells, which are thereby kept in a state of continued dilatation. This may be 
one mode in which the air-cells become dilated, but there are probably other 
causes more efficient and common in operation. When there is partial or com- 
plete obstruction in any of the bronchial tubes or cells, the inspired air cannot 
press with the usual force beyond the obstructions; but it presses with more than 
the usual force into the adjoining tubes and cells to which its access is quite free, 
and these latter may thus become distended, and in time permanently dilated. 
The obstructions may be caused by viscid secretion in the tubes, thickening of 
the textures, tuberculous deposites, and the like; and it is with diseases in which 
these occur, that dilatation of the air-cells is most commonly associated. Another 
cause of dilatation of the air-cells is rigidity or want of extensibility of the longi- 
tudinal fibres of the bronchi. This change has been already noticed as an effect 
of chronic bronchitis; and it is easy to perceive, that if the tubes do not lengthen 
with the expansion of the chest the air will press unduly on their terminating 
cells, and occasion their dilatation. Thus we find the margins of the lower lobes 
most dilated, for these are most exposed to the influence of the forces expanding 
the chest. It is not common to find the marginal vesicles dilated in the lungs of 
old people with ossified cartilages; which may also be ascribed to the compara- 
tively immobile state of the ribs and central portions of the lungs, and the in- 
creased action of the diaphragm, and consequent undue pressure of the air into 
the texture immediately contiguous to this part of the respiratory apparatus. 
Such are the chief mechanical causes by which the vesicular texture of the lung 
becomes distended: but there are others of a more vital nature, which may also 
be concerned in the production and perpetuation of this lesion. 

M. Andral conceives that the air-cells sometimes become enlarged by a wasting 
aAvay and breaking down of some of their walls, so that several are reduced to 
few of larger size. This has been shown by M. Lombard to be the case when- 
ever the enlargement of some cells is considerable: but we are induced to con- 
sider with Dr. Carswell, that this is a consequence rather than a cause of the 
dilatation. The latter author has well observed that the long-continued pressure 
of the confined air on the vessels is a sufficient cause of their diminution, and of 
the atrophy of the tissues. 

Dr. W. Stokes supposes that paralysis of the circular fibres of the bronchi is 
a chief cause of dilatation of the air-cells. Following the view which Dr. Aber- 
crombie holds with regard to the intestinal muscles, he considers inflammation 
of the tunics investing the tubes, such as that of bronchitis, to be the chief cause 
of this paralysis. It is, however, doubtful, that this is more than an aiding cause 
in the production of pulmonary emphysema. The contractile property of the 
vesicular tissue is not fully proved; but its elasticity is undoubted, and it is very 
probable that a defect of this may assist in producing the lesion in question. 
But the chief agents are probably the mechanical causes of irregular distention 
of the lungs, which have been already noticed. 

Reverting to the anatomical differences of the tense and the flaccid vesicular 
emphysema, we may well trace in one the effect of an over-active and irregular 
nutrition of the textures, the common result of repeated or prolonged inflamma- 
tion, and in the other the absence of any such process, if not the presence of one 
of an opposite character, causing a wasting of the same parts. It is obvious that 
these opposite conditions will lead to very different effects in the signs and 
course of the lesion. In the one case, the lungs become comparatively fixed in 
a distended state; and as they resist the power of the expiratory forces to expel 
the air from them, unusual exertion is required in inspiration to introduce suffi- 
cient air to serve the purpose of respiration. They are, therefore, perpetually 
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exposed to a distending force: and as the dilatation proceeds, and the increasing 
rigidity or obstruction with it, the lungs acquire a permanent volume beyond 
Avhat is usual even in full inspiration, and they distend the walls of the chest, 
and press on and even displace the adjoining organs and vessels. Hence may 
be expected to arise continual oppression of the functions of both respiration and 
circulation, and, as the sequel, cachectic and dropsical disease of the system. In 
flaccid vesicular dilatation on the other hand, there is little or no increase of 
volume of the whole lung, and no pressure on the other contents of the chest. 

Symptoms. We are now prepared to understand the symptoms and signs of 
extensive vesicukr dilatation. Inasmuch as it is permanent, it will cause a con- 
stant shortness of breatli, or even dyspnoea ; and the least additional obstruction, 
such as that of a cold, bodily exertion, or flatulent distention of the stomach, may 
increase this symptom to an oppressive degree, so as to resemble an attack of 
asthma. The permanency of the oppression to the function of respiration in severe 
cases induces a cachectic state of the body, which is manifested by pallidity and 
some emaciation, and a depraved condition of all the excretions. In the tense 
form of emphysema, with increased volume of the lungs, there may be superadded the 
symptoms of obstructed circulation as well as imperfect oxygenation of the blood, 
occasional lividity and even blueness of the face and lips, dropsical effusions, palpi- 
tation and other signs of hypertrophy of the heart. Dr. Stokes has remarked, 
that these symptoms are always worse in cases where the lower lobes of the lungs 
are chiefly affected, which he explains by the enlarged lungs of these parts pre- 
venting the free play of the diaphragm. The expectoration is various ; most com- 
monly it is mixed, a thin dirty, mucous fluid, with portions of tough, pearly clots, 
or of the opaque sputa of chronic bronchitis. In the attacks of acute bronchitis 
which frequently occur, it becomes glaiiy, and often veiy copious towards their 
termination, as in bronchorrhcea. 

Of the Physical signs of pulmonary emphysema, one of the most remarkable is 
the loud, hollow sound on percussion, which is even greater than that of a healthy 
chest. This is common to both the tense and flaccid kinds of emphysema ; but in 
the former, when extensive, there is a distinctly raised pitch in the sound, such as 
in a less degree that which can be produced by striking the chest of a person 
holding in a very full breath. In fact, as in this case, the walls of the chest are 
rendered more tense by the increased volume of the lung, and the vibrations which 
they make are therefore quicker although from the elasticity of the contained 
material they are still quite fi'ee. In advanced cases, the increased volume of 
the lung is manifest in the shape of the chest, which is unusually convex or rounded. 
The sides, the front, the back, and even the supra-clavicular spaces, some or 
all present this rounded projection ; and as Dr. Stokes has observed, when the 
lower lobes are affected, the heart, the liver, and the spleen may be displaced by 
the emphysematous lung, which then yields its clear resonance on percussion over 
an extended region. In this tense kind of vesicular dilatation the sound of respi- 
ration is very imperfect and wheezing, and forms a remarkable contrast to the 
efforts used to introduce and expel the air. On inspecting the chest it can be seen 
that, with all the expiratory efforts, it is very little diminished, and retains its large 
convex shape ; whilst every intercostal and every supplementary muscle can be 
seen at work, endeavouring in vain to depress the ribs. We can scarcely won- 
der that this force, continually exerted on the thoracic vessels through the stuffed 
lungs, should obstruct the circulation, and cause lividity, cyanosis, dropsical effii- 
sions, and diseases of the heart. Inspiration is more easy, but even this requires 
exertion, for breath is taken as it were on the top of breath, and needs the supple- 
mentary aid of the cervical and superior dorsal muscles. Sometimes there are 
heard in the chest some odd sounds, besides the various rhonchi of the tubes, such 
as a sudden, loud clicking or cracking, as if fi-om the sudden passac^e of air into 
or out of a set of tubes and cells which were before closed. Sometimes there is 
a sound of friction like that of a finger rubbed on a table, perhaps produced by the 
rubbing of projecting lobules or cells against the costal pleura. 
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The signs of the flaccid kind of dilated air-cells may be much modified by the 
other disease, such as tuberculous deposite, that commonly produces it ; but they 
are essentially distinct from those of tense emphysema, and this difference has not 
been noticed by authors. There is the clear sound on percussion, but no raising 
of the pitch of the sound. In old people, where this form of emphysema is uncom- 
plicated with solid deposite, the sound on i^ercussion is clearer and deeper than in 
any other case. Neither the shape nor the motion of the chest is materially af- 
fected ; and the sounds of respiration, instead of being obscure and wheezing, are 
remarkably loud and even puerile, sometimes with a little whiffing or bronchial 
character, probably from accompanying dilatation of the tubes. The reason of 
cill this will be apparent when we reflect that, in these cases, air passes freely into 
and out of the dilated cells ; and that their enlarged size, together with the in- 
creased energy which the feeling of dyspnoea gives to the acts of respiration, 
explains why the sound of respiration shoiJd be louder than usual. 

Prognosis. When dilatation of the air-cells is so extensive as to alter the shape 
of the chest and to cause constant shortness of breath, there is little probability of 
its ever being entirely removed, and its general tendency is to increase, especially 
during the occurrence of any fresh attacks of bronchial inflammation. In some 
cases the disease, if not congenital, takes its origin in very early life, and the indi- 
vidual is always very short-breathed, and on the occurrence even of a common 
cold becomes completely asthmatic. But these are not the most severe cases ; such 
are those which supervene to repeated and obstinate bronchial attacks which in 
the course of a few months may induce a formidable degree of the disease. Even 
these cases do not prove speedily fatal, but only after the system has suffered much 
and long, and disease of the heart and dropsy has supervened. 

Treatment. The prevention of the disease is more attainable than its cure ; and 
with this view we should endeavour to remove those inflammations which lead to 
an obstructed state of respiration, and to disperse the obstructions which they pro- 
duce. The use of counter-irritants and alkaline attenuants and expectorants, and 
other remedies recommended for chronic bronchitis and diy catarrh, is the most 
successful mode of effecting these objects. We have seen, in several cases, con- 
siderable relief with marked improvement of the physical signs, from the use of 
small doses of hydriodate of potash and liquor potassae, with squills and other ex- 
pectorant remedies. Where there is already evidence of considerable dilatation, 
blisters to the chest, or frictions with a strong stimulating liniment, and the inhala- 
tion of steam impregnated with a little tar, turpentine, creosote, or even iodine, 
may prove of some benefit. Dr. Stokes mentions strychnia as likely to restore, in 
some measure, the lost contractility of the circular fibres. 

The symptoms which arise in inveterate cases of pulmonary emphysema must 
be treated on general principles, remembering that although we may be unable to 
remove the cause, we may, in some degree, prevent its increase and diminish its 
aggravations fi'om temporary circumstances. With this view care should be 
taken to avoid the renewal of bronchial inflammation and congestion, by guarding 
against cold, keeping the secretions free, and carefully regulating the diet. If the 
expectoration be not sufficiently free, and a fit of dyspnoea occur during the night 
in consequence, benefit may often be derived from smoking stramonium in the 
evening : this excites secretion from the bronchial surface, and prevents the conges- 
tion which would otherwise ensue during the first sleep. 

The flaccid form of emphysema is scarcely an object for treatment : we cannot 
increase the number of the pulmonary cells; but we may, in some degree, so regu- 
late the body as to diminish the want of breath, and make the small number suf- 
fice. With this view, a tranquillizing plan of medicine and regimen, avoiding all 
excitements of the circulation and respiration, at the same time promoting the due 
activity of the secretions and tone of the system by gentle exercise and alterative 
tonics, may serve to keep a balance of imperfect health, and prolong existence on 
a lower scale. 
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Interlobular Emphysema is an effusion of air into the cellular membrane be- 
tween the lobules and under the pleura ; and, though essentiaUy distinct from the 
preceding affection, it may be combined with it. It is distinguished anatomically 
by the air being in the lines of the interlobular septa, and contained in angular cells 
of various shapes and sizes, and not round ones like those of the lung. Sometimes 
air is effused under the pulmonary pleura, detaching it from the lung in large bub- 
bles. This affection is commonly produced by violent efforts, or by wounds of 
the lung, but sometimes from rupture of the air-cells by excessive or sudden dilata- 
tion. It may, if extreme, produce sudden and even fatal oppression to the 
breathing; but in slighter cases it is of no consequence, and is removed sponta- 
neously. 

The only sign, supposed by Laennec to mark this affection, is a sound of rub- 
bing with the motions of respiration, which the projecting emphysematous septa or 
bubbles make against the walls of the chest. This is heard and felt sometimes in 
successive jerks, so as to resemble the steps of a person mounting and descending 
a ladder. 



Atrophy and Hypertrophy op the Lung. 

We have already adverted to atrophy of the lung as a concomitant of flaccid 
dilatation of the air-cells. But the same condition not mifi-equently presents itself 
where there is no distinct evidence of enlargement of the cells ; as in the lungs of 
aged persons, and of those who have died after a prolonged and emaciating illness. 
In such cases, the textures of the whole lungs are found much thinner, softer, and 
paler than usual, and when collapsed, they are shrunk into a very small compass. 
The cavity of the chest seems to be also diminished by the diaphragm occupying 
a higher position than usual. There are other cases in which partial atrophy of 
the lung can be traced in connexion with tubercle, obliteration of the bronchial 
tubes, and as a sequel of pleuro-pneumonia ; but, in these cases, there is generally 
also dilatation of either the neighbouring tubes or cells. It is very reasonable to 
suppose with Andral and Stokes that, when from a permanent obstruction, a part 
of the lungs do not receive its supply of air and blood like other parts, whose func- 
tions are not exercised, it loses its Substance ; and it is still more interesting to 
conceive that the same result may effect more generally the lungs of those whose 
sphere of respiration is contracted by their being bed-ridden, or otherwise long 
limited in the exercise of the function. Such individuals, should they recover the 
power of being active, are short-breathed without any other disease ; and although 
weakness of the heart and muscles of respiration may partly cause this, we must 
suppose that the wasting of the lung through disuse is also concerned in it 

Hypertrophy of the Lung has been already noticed in connexion with chronic 
pneumonia and emphysema. But we also meet with the lungs in a denser, heavier 
state in some other diseases^ particularly those of the heart. This has been de- 
scribed by Dr. Clendinning, and, from much observation, we can bear testunony to 
the fact that, after the long continuance of organic disease of the heart, the sub- 
stance of the lungs, even when not congested, is much more dense and heavy than 
usual, although the vesicular texture is every Avhere filled with air. The lesion of 
the heart with which this state of the lung is most commonly associated, is hyper- 
trophy of the right ventricle, with difficult transmission of blood through the heart; 
and we can readily conceive how the increased impulsion of blood produced by 
the one, and the long existing congestion resulting from the other cardiac lesion, 
may occasion an increased growth of the solid textures of the lung. The indif- 
ferent sound on percussion which the chest often yields in such cases, may result 
from this change ; and the permanent shortness of breath is, perhaps, also in part 
due to the same cause. The treatment belongs to the subject of hypertrophy of 
the heart, and the lesion which it induces. 
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TUBERCULOUS DISEASE OF THE LUNG, OR 
PULMONARY CONSUMPTION. 

General characters. — Anatomical characters. — Pathology of pulmonary tubercks. — Symptoms 
— of the first — second — and third stage. — Physical signs — of the first — second — and third 
stage. — Complications. — Varieties. — Acute — Chronic. — Origin and causes. — Diagnosis. — 
Prognosis. — Treatment. — Prevention of tubercular disease. 

Under this head we propose to include all those forms of disease of the lungs 
which arise from the formation of tuberculous matter, or of depositions and indu- 
rations which are allied to it, in the substance of the lung. By the names, phthisis, 
consumption, and more properly by that of decline, is implied the wasting of the 
body from the effect of a disorganizmg process going on in the lungs. A disease 
so varied in extent and course as phthisis is can scarcely be comprehended in a 
definition by symptoms, but its most general character may be stated as follows : 
cough, with at first little or only transparent expectoration, occasionally haemop- 
tysis, afterwards opaque, purulent, and copious expectoration ; quick pulse and 
fever, particularly in the evening, and ending with night sweats : dyspnoea, or 
shortness of breath, gradually increasing ; progressive emaciation and debility. 
The chief physical signs are, irregular expansion of the chest, dulness on percus- 
sion, with imperfect or bronchial sound of respiration in some of the upper parts 
of the chest ; afterwards cavernous rhonchus, respiration, and pectoriloquy ; indi- 
cating partial consolidation of the lung, followed by the formation of cavities com- 
municating with the air-tubes. 

But it would be irrational and tedious to enter into any details of the symptoms 
and history of the disease, without first considering the pathological nature of those 
changes which it causes in the lung ; and as these are chiefly learned by a study 
of the anatomical characters of the lesions, we shall premise a brief sketch of these; 
and by tracing out their progress through their stages and complications, we may 
be enabled better to comprehend the nature of the disease, and the signs and symp- 
toms which accompany it. 

Anatomical characters. When we examine the lungs of persons who have 
died of consumption, we find them greatly changed from their natural condition : 
they are more or less consolidated in irregular masses ; and on cutting into them, 
they are also generally found excavated into hollows of various sizes and shapes, 
which are either empty, or contain a thick liquid matter. 

The morbid conditions may be arranged under the following heads : 

1. On pressing the softer parts of the lung between the fingers, there are felt in 
it a number of hard little bodies ; and on cutting into them they are found to be 
roundish granules, of a light, semi-transparent reddish drab, or skin-colour, some- 
times more gray or ash-coloured, more rarely devoid of colour and quite transpa- 
rent ; of sizes varying from a pin's head to a hemp-seed. Their hardness is con- 
siderable, sometimes almost equalling that of cartilage; these are the miliary 
granulations and miliary tubercles of Laennec and other writers. They are 
sometimes found isolated, and studding a tissue otherwise healthy : but more com- 
monly they are in groups of several together : and then they are either clustered 
in bunches like little ben-ies, or they form a considerable mass, with the interstitial 
tissue consolidated and indurated between them. They are most commonly dis- 
tinct in the inferior lobes; in the upper parts, and near the root of the lung, they 
are usually conglomerated in masses. In the upper parts, too, it is most common 
to find in them opaque specks of a yellowish- white colour, which are generally in 
the centre of the granules, sometimes at their margins. In the distinct granula- 
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tions, the opaque part is little more than a speck ; but in those which form a con- 
glomerated mass, the opacity is often seen extending from granule to granule ; and 
in others it constitutes a mass of considerable size within the indurated cluster of 
granulations. 

2. A consolidation of another kind is also commonly found. It is diffused 
through some extent of the pulmonary tissue, of no particular shape, except that 
sometimes it seems to be limited to single lobules: it varies in consistence: it is 
often as nearly as hard as the miliary granulations, and in parts has somewhat of 
their semi-transparency and colour; but generally it has a darker hue, from the 
colour of the blood and the black pulmonary matter in it. The consolidation is 
pretty complete, and the pulmonary texture cannot be distinguished in it, except 
here and there the coats of a large blood-vessel, bronchus, or interlobular septum, 
which are often thickened and partake of the induration. In other cases, the 
consolidation is less perfect; there being still some air in the tissue, and the ad- 
joining portion of lung being often emphysematous. In these indurated masses, 
are often to be seen, here and there, more opaque light-coloured spots, which are 
sometimes quite distinct, and of a dead yellowish-white, like those seen in the 
miliary granulations: but they are here less regular in their shape and size: being 
sometimes in streaks, curves, and angles, and motding the dark consolidated tex- 
ture with spots and patches of a lighter and opaque hue. In the lightest and most 
opaque spots Ave recognise what must be described as thf^ next class of morbid 
appearances to be met with in phthisical lungs, namely, — 

3, Opaque yellowish-white masses of various form and size, generally some- 
what rounded. Some of these are nearly as solid as the dark or semi-transpa- 
rent indurations, but they are much less tough; others have more or less of a 
cheesy consistence; and some are found in parts approaching to a state of gru- 
mous fluidity, still retaining their light colour and opacity. These opaque 
masses are commonly found within the indurations from which they appear to 
be formed, and they are just of the same character as the specks before described 
as occurring in some of the single or aggregated miliary granulations. In fact, 
as these specks are seen (in some in greater number and extent, and preceded by 
an intermediate state of opacity) in parts to pervade the whole mass, it mav be 
fairly concluded that the clusters and nodules of granulations are also converted 
into this same opaque friable yellowish-white matter. This matter which is in- 
disputably entitled to be distinguished as tuberculous, is occasionally found also 
in other situations, unaccompanied by any induration: such as in the interior of 
ddated vesicles and bronchial tubes, in masses under the pulmonary pleura, and 
m the bronchial glands. In these instances, it is commonly of a more friable and 
cheesy consistence, and has not the hardness which it seems to retain for awhile 
when it has orignated in the indurated tissue. But this veliow tuberculous mat- 
ter, however tough and hard it may be in the first instance, tends to soften, par- 
tially or wholly; and thus the masses are sometimes found consisting of loose 
clots in a purilaginous fluid, or wholly reduced to a curdy or cheesv kind of 
puriform matter. The tuberculous matter is also not unfrequently found diflused 
through a considerable extent of the pulmonary texture, constituting the infil- 
trated tubercle of Laennec. In its earlier condition, the lung in this state closely 
resembles the advanced stage of hepatisation, when the opacity which precedes 
suppuration shows itself. It is very much motded or marbled; for, besides the 
ye lowish-white opacity, which is seen in different desrrees, there is the black 
pulmonary matter, giving it a gray or greenish colour, besides the white coats of 
vessels and interlobular septa, and red spots of tissue less affected. When the 
lung in this state is cut or torn, which it commonly may be with facility its inte- 
rior presents a granular surface like that of hepatisation; "and except that its colour 
IS more varied, and it has generally more of the light opacity of tuberculous mat- 
ter, it resembles a hepatised lung very closely. But in it "there are often found 
what are rarely met with in hepatised lungs-circumscribed abscesses or cavities 
oontainmg a fluid matter. To this softened and fluid state, then all the condi- 
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lions which we have been describing tend to pass, and thus are formed vomicce, 
the matter of which being evacuated into the bronchial tubes, leave the form of 
lesion next to be mentioned. 

4. Lastly, we find cavities or excavations very various in number and form, 
and of sizes from that of a cherry-stone upwards to the extent of a whole lobe. 
Sometimes they contain more or less of the remains of the softened tubercle, or 
a more liquid pus, or a mixed serous, mucus, and purulent fluid tinged with 
blood, or they may be empty. They communicate with the air-tubes, and often 
with each other, — the process of softening and ulceration having opened the pas- 
sage; but blood-vessels and interlobular septa are often found to have escaped 
the destructive process, and form cords or bands across the cavities. The blood- 
vessels are, however, almost always impervious in these cases, and the septa are 
thickened by the deposition of lymph. The walls of the cavities are composed of 
the consolidated tissue of the lung, rough, and sometimes sloughy; or of an irre- 
gular coat of lymph; or, in old cavities, of a kind of new membrane, which in 
some cases is thin and fine like a mucous membrane, and in others thick, rigid, 
and more of a fibro-cartilaginous character. When these cavities approach to the 
pleural surface of the lung, there is often a coating of lymph or false membrane 
on the pleura at the part, which either thickens in it, or unites it by adhesions to 
the costal pleura. Sometimes, however, there is no such deposite or adhesion; 
and it occasionally happens that the pleura is also ulcerated, and being perfo- 
rated, allows the contents of the cavity, and the air from the bronchi, to pass into 
the pleural sac, causing pneumothorax and pleuretic inflammation. There is this 
remarkable in the position and size of the cavities, — that they are almost always 
largest and most numerous near the summits of the lungs; there being often one or 
more cavities there, when in the inferior lobes there are only scattered indurations. 
In fact, it may generally be observed of all the lesions connected with phthisis, that 
they atfect the upper and posterior more than the lower and anterior lobes; and 
that they are more advanced in the former. This is, however, more remarkable 
with the circumscribed indurations and tubercles; for with the diflused consolida- 
tions especially of the light opaque kind (tuberculous infiltration,) the middle and 
inferior lobes are often also affected, and cavities are commonly found in every 
part. 

Besides these chief and more essential changes of the lungs in phthisis, many 
others are often found of a more accidental character, such as haemorrhagic effusion 
and consolidation; inflammatory congestion and hepatisation of the lung; products 
of inflammation in the pleura; inflammation, ulceration, thickening, and dilatation of 
the bronchial tubes; irregular dilatation of the air-cells, sometimes with increased 
flaccidity, sometimes with rigidity; enlargement and induration of the bronchial 
glands, with yellow tuberculous matter in its different states in them. The last 
affection is of common occurrence in children; and, according to Dr. Carswell, 
sometimes exist to such an extent as to cause the glands to swell and press on the 
trachea near its bifurcation. 

Besides in the lungs, various lesions are frequently found in other organs in the 
consumptive. The trachea and larynx are not uncommonly ulcerated, particu- 
larly in those parts over which the matter expectorated most commonly passes. 
Hence the side of the trachea and branches next to large cavities in the lungs, and 
the under surface of the vocal cords and epiglottis, are more commonly the seat 
of these ulcerations. Louis met with ulceration of the larynx in one-fifth of the 
cases of phthisis which he examined, and of the trachea in a third; whilst these 
lesions were met with only once in 122 cases not phthisical. MM. Trousseau 
and Belloc have also shown that ulceration of the larynx is generally, but not 
constandy, connected with pulmonary tubercles. The ulcers are very various in 
number and size, and they do not often extend below the mucous and sub-mucous 
membranes. 

Tuberculous disease is found in other parts besides the lungs, in a large pro- 
portion of consumptive cases; the situation of its prevalence varying with the age 
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of the subject. Thus Papavoine fouind it, in children especially to occur in the 
cervical and mesenteric glands, in the spleen, pleura, liver, and small intestines; 
less frequently in the peritoneum, large intestines; and rarely in other parts. In 
the consumptive cases above the age of fifteen, examined by Louis, tubercles were 
found in the small intestines in one-third of the whole; in the mesenteric glands 
in a fourth; in the large intestines in a ninth; in the cervical glands in a tenth; in 
the lumbar glands in a twelfth; in the spleen in a fourteenth, of all the cases; and 
in other parts in smaller proportions. In by far the greater number of cases, the 
tubercle in these different parts seems to be of more recent date than those in the 
lungs. 

The intestines are very commonly more or less ulcerated in pulmonary con- 
sumption. Louis found this lesion in five-sixths of his cases; and in the large in- 
testines, besides ulceration, there were thickening, softening, and increased 
redness; and out of the whole number which he examined, in three instances only 
were the large intestines found quite healthy. The liver not uncommonly pre- 
sents a very peculiar appearance in phthisical subjects. Louis remarked, that in 
two-thirds of his cases the stomach was remarkably distended, sometimes acquiring 
double or treble its usual size, and reaching down to the pubis; a condition rarely 
to be met with in other diseases. 

A very remarkable change is often found in the liver of phthisical subjects, 
caused by the deposition of a kind of fatty matter in its structure. The bulk of 
the organ is generally increased; it is softer than usual, and of a paler colour, and 
on being cut greases the knife, or more evidently shows its oily quality on a 
slice of it being heated on paper. This state of the liver does not occur in all 
cases of phthisis, and is more common in females than in males: it is found in 
rapid as much as in prolonged cases. The function of the liver does not seem to 
be much impaired by this change, for the ducts contain bile as usual. 

Pathology of pulmonary tubercle. The characteristic changes which anatomy 
discovers in the lungs of the consumptive, may for the most part be reduced to 
two. 1. Consolidation, generally indurated, either almost colourless and semi- 
transparent, or pearly gray, or reddish drab, or of a dark red or more dingy colour. 
2. An opaque yellowish-white or parsnep-coloured friable matter, of various de- 
grees of consistency, being first more or less hard, and afterwards becoming soft 
and forming vomicas: this lighter opaque matter, which is properly called tuber- 
culous, is produced commonly within the consolidations just named, but some- 
times elsewhere. We proceed to advert shortly to the opinions of some eminent 
modern pathologists on the nature and origin of these lesions. 

Laennec considered tubercles, " accidental productions — that is, real foreign 
bodies — which spring up in the substance of the lungs, and mav be developed in 
any other texture of the body." We owe great respect to the name of Laennec, 
but we must in candour confess that his views of the nature and origin of tuber- 
cle are neither satisfactory nor altogether intelligible. It may be collected from 
his writings, that tubercles are parasitical bodies originating in an unknown way, 
possessing a life and structure of their own, growing by attracting matter to them, 
and tending by their own inherent properties to go through a certain series of 
changes. The transparent miliary granulations of Bavle, the gray miliary tuber- 
cles, the gray diffused induration, and a kind of gelatinous infiltration, he looked 
on as varieties of these bodies in their first stage, and as all tending, per se, first 
to become opaque and yellow, or crude tubercle, which is still hard; and after- 
wards to soften into a cheesy or pasty liquid, which is the mature tubercle. Now 

this view involves several assumptions little supported by analogy; for instance, 

that bodies so different in physical character and texture are the same; and that 
the stages through which they pass are produced by assumed inherent properties, 
and not by the modified properties of the tissue of the organ; and it farther as- 
sumes what has been disproved by extended observation, — that the opaque yel- 
low tubercle is always preceded by the gray or semi-transparent, and that the <rray 
induration must always in time become yellow tubercle. Whilst we admif the 
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accuracy of Laennec's observation, that the gray and semi-transparent indurations 
tend generally to become yellow tubercle, we must consider his view of the 
change to be too hypothetical and unsupported to be received as satisfactory. 

The view of M.' Andral is far more simple, and involves fewer assumptions. 
He considers tubercles generally to be the result of a modified nutrition of the 
textures; and that they are produced and go through their changes by the agency 
of the vessels of the part, and the blood which circulates in them. Although he 
admits that the miliary and diffused indurations precede the production of yellow- 
tuberculous matter, he supposes them to be not an early stage of this matter, but 
the result of chronic inflammation affecting the individual vesicles, or the general 
texture. The chief peculiarity of this view is, the explanation of the regular form 
and size of miliary tubercles, by locating them in the individual air-vesicles, just 
as the same author first accounted for the granulations of a hepatised lung. That 
the diffused induration, called by Laennec the first stage of tubercle, is the result 
of chronic inflammation, has been admitted by Chomel and Louis, who otherwise 
rather incline to Laennec's views. 

The most recent writer on this subject is Dr. Carswell, who has developed his 
views in his admirable Illustrations of the Elementary Forms of Disease. He 
neither adopts the opinion that the indurations are an early stage of yellow tuber- 
cle, nor does he admit that they are more than accidentally connected with it. 
He supposes yellow tubercle to be a peculiar secretion, which takes place espe - 
cially from mucous membranes; but that it may accompany other secretions, such 
as that of inspissated mucus in the air-vesicles, or of dense false membranes on 
the pleura or peritoneum; and thus he accounts for the gray miliary bodies with 
specks of yellow tuberculous matter, and the similar admixture of this matter with 
deposites on serous membranes. But on minutely examining the miliary granu- 
lations of the lungs, we find no inspissated mucus in them to account for their 
hardness; the induration is obviously in the texture itself, and not merely con- 
tained within the cells. Dr. Carswell's view, therefore, throws no light on the 
manner in which yellow tubercle is produced in the gray or dark indurations, 
whether miliary or diffused; yet this is a point as well established as any in the 
pathology of phthisis. 

It would take more space than we can spare, to enter into farther particulars of 
the difllerent opinions which have been held in regard to tubercle. If w6 consider 
the subject of the pathological changes of the lungs in plithisis, rationally, and in 
connexion with what we have learnt of those in other textures, and other diseases, 
we may hope to attain a more consistent and satisfactory view of the subject. 
The researches and opinions of Professor Alison have led the way in this inquiry, 
and we are indebted to him for some of the succeeding observations. 

If we examine the induration that commonly precedes the production of yellow 
tubercle, we find that it differs from the healthy structure, certainly in these re- 
spects, — that it contains a greatly increased quantity of matter, and that this mat- 
ter is generally harder than the healthy tissue. Now, this increase of substance 
implies either increased secretion or diminished absorption: that absorption is not 
diminished in the tissue, is plain, from the fact that portions of the healthy tex- 
ture are at the same time removed by this process, around the indurations; and 
that increased secretion is present, is proved by the fact, that the indurated tex- 
ture presents new characters, and is not a simple accumulation of the matter of 
the natural tissue. Now, to produce an increase in the nutritive secretion there 
must^ according to a well-established pathological law, be an increased determi- 
nation of blood to the part. Let us now inquire, whether increased determination 
of blood in other cases leads to the production of matter like that of the indura- 
tions; and as the most distinct form of determination of blood, we first take inflam- 
mation. 

In treating of pleurisy, we found that acute inflammation of the pleura, causes 
an overflow of the nutritive secretion, in the form of coagulable Ivmph, which mav 
soon become weU organized into a soft cellular or serous membrane; but when 
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the inflammation is of a lower and more chronic character, the effused matter is 
slower in the process of organization, and forms a harder texture of lower vita- 
lity, a kind of fibrous or fibro-cartilaginous structure. The same observations 

will apply to the parenchyma of the lung. The overflow of the nutritive secre- 
tion, caused by acute pneumonia, we have found to constitute red hepatisation, 
whether granular or diffused; but on examining the effect of lower and more pro- 
longed inflammation on the tissue of the lung, we formerly described a dark con- 
solidation with increased density, in no essential particular differing from some 
forms of the indurations of phthisical lungs. Thus the hard, compact, granular 
consolidations occurring around excavations, gangrenous as well as tuberculous, 
and admitted, even by Laennec, to be the result of chronic inflammation, has some- 
times the colour and consistence of the indurations which precede the formation 
of yellow tubercles; and as we have shown that there is a non-granulur form 
of acute hepatisation, so it is reasonable to expect that there may be a uniform 
or diffused kind of consolidation, resulting from chronic inflammation, affecting 
the interstitial more than the vesicular tissue. To such a condition, the gray dif- 
fused induration, called by Laennec the first stage of tubercle, so exacfly answers, 
that Andral, Chomel, Louis, and Carswell, all concur in considering it a chronic 
form of hepatisation. When it is the sequel of the acute disease, or of long con- 
tinued pulmonary congestion, there is often much redness in the induration; but 
where the irritation has been of long continuance, and unattended with the more 
sthenic degrees of vascular action, or a very congested state of the lung, the tex- 
ture is more semi-transparent, dense, and gray, or variously modified by the 
black pulmonary matter in it. The more uniform or colourless masses occasion- 
ally present, may be traced to be the interlobular septa, or cellular tissue around 
the vessel, in a state of indurated hypertrophy. In these bloodless and almost carti- 
laginous portions, we see the exact characters of the matter of which the mi- 
liary granulations or gray miliary tubercles are minute samples; and if we adopt the 
view of Andral, that the regular size of these depends on the chronic induration 
being located in the coats of individual vesicles, we shall see a sufiicient reason for 
their being regular in form, and isolated or in clusters. Moreover, as we have traced 
the diffused consolidations of the lung through various gradations, from acute soft 
red hepatisation, down to gray induration, so M. Andral has found the miUary 
bodies presenting the same gradations, being sometimes soft and red, in other 
cases, livid and harder, whilst the same lung may contain also the granulations 
similar in size, but pale or gray, and of different degrees of induration. We have 
twice met with the more rare transparent miliary granulations of Bayle, on the 
pleura and peritoneum, in conjunction with dense false membranes, and Mnthout 
any yellow tubercles there or elsewhere. As to the common pale granular de- 
posites on serous membranes, they are the acknowledged products of chronic in- 
flammation, and their numbers and circumscribed form constitute another point of 
resemblance to the miliary indurations, which in the lung pass into the state of 
yellow tubercle. Without, then, going so far as to assert that the miliary indura- 
tions of the pulmonary tissue are always dependent on chronic inflammation, we 
may fairly say that both they and the diffused induration are more akin to the 
products of this process, than to any other that we are acquainted with. 

The condition of the blood we found to be a material element in determining 
the products of inflammation in the case of pleurisy; so, doubtless, it is likewise 
concerned in the modified putritive secretions of other textures. The more vital and 
organizable products are furnished by blood rich in fibrin ; and they are easily re- 
absorbed ; or if organized, are mobile, and sufficiently like the tissues of the part, 
not to incommode or irritate them. But if the blood be poor in nutrient matter, 
the deposite from it may be susceptible of only a low degree of organization, and 
will consequently be not only more difficult of absorption, but less assimilable to 
the texture of the part, and more calculated to irritate it as a foreign body. It 
will thus appear, tliat altliough the lowest degrees of inflammation may be alone 
capable of i)roducing the chronic indurations, when the blood is healthy, yet, 
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when it is diseased, various degrees of inflammation or congestion — nay, even 
the ordinary nutrient process, without hyperaemia, may be accompanied by the 
deposition of a lymph of degraded character, and organizable only into a dense 
semi-cartilaginous tissue. 

The semi-transparent gray or dark induration is always converted into crude 
yellow tubercle. Sometimes it is the seat of vomicag which contain a dirty or 
bloody pus ; and, although even in this the curdy matter of tubercle is sometimes 
seen, it is plain that these vomicae result from a more distinct and speedy process of 
ulceration or irreo^ular suppuration ; another analogous result of continued irrita- 
tion in the condensed tissue. 

Let us now pursue the same inquiry with regard to the opaque pale yellow mat- 
ter which characterizes the second class of phthisical lesions. Laennec calls this 
the second stage of tubercle ; but neither for its formation, nor for its subsequent 
softening, does he assign any other cause than an assumed and unintelligible 
" inherent property." Dr. Carswell is more explicit on this point ; and all his de- 
scriptions of tubercle apply only to this kind of matter. He considers it to be a 
secretion sui generis, totally destitute of organization; an effete matter, conti- 
nually separated from blood in an unhealthy state ; thrown out chiefly on the free 
surface of mucous membranes ; and producing bad consequences only in pro- 
portion as it accumulates in organs, impedes their functions, and acts on them as 
foreign matter. This opinion, so far as it relates to the nature of tuberculous 
matter, does not diflfer materially from that long since published by M. Andral, who 
regards tuberculous matter as a peculiar secretion, formed under the influence of 
a particular diathesis or condition of the blood, and especially in connexion with 
an irritation, inflammation, or congestion of the blood-vessels of the part. 

If we survey the general characters of tuberculous matter, consisting of pale 
opaque albuminous particles, generally deposited in a tissue previously consoli- 
dated, and the manner in which it tends to become liquid, forming circumscribed 
collections, like abscesses, or infiltrated through the texture, from which it is 
expelled like foreign matter, we cannot fail to see some general resemblances to 
the process of suppuration. We have found that the consolidating lymph of a 
hepatized lung becomes opaque and light-coloured before it softens into pus; 
but the changes here are too rapid to admit of their being fully watched. But 
when an analogous process goes on more slowly, and in a simple structure as 
the pleura, we can better trace the resemblance. Thus, in the latent and more 
protracted forms of pleurisy, the lymph first eff"used forms a dense tissue of low 
vitality, and resembling cartilage in hardness and colour. If the irritation still 
continue, this new structure throws out a lymph of still lower vitality, in friable 
shreds, and in some instances in form of a curdy matter, totally incapable of 
organization, which, mixing with the effused serum, constitutes one kind of em- 
pyema. Now such a process in the pulmonary tissue would resemble all the 
changes which we hav'ie been describing in the production successively of the 
gray induration, crude tuburcle, and softened tubercle. Thus a portion of this tis- 
.sue (whether a single vesicle, or part of a lobe) generally under the influence of 
chronic inflammation, or local congestion, becomes indurated by the effusion of 
lymph susceptible of a low organization. The original irritation continuing, or 
the very induration itself determining an incrcased flow of blood to the part, the 
new structure evolves, in tlic looser parts of its substance, a still less organic 
form of albuminous matter, a pale, opaque, curdy substance ; but as this cannot 
be (like that from the pleura) thrown off", it presses on its indurated matrix, and, 
causing its absorption, accumulates in its place : thus is eflfected the conversion 
of the gray induration into crude yellow tubercle. This entirely inorganized sub- 
stance, acting as a foreign body on the abjoining tissues and the remains of the 
living texture within it, causes irritation, ulceration, and the eflfusion of serum and 
pus, which, as M. Lombard first explained, softens and breaks up the crude tu- 
bercle into the curdy gmmous matter of the mature tubercle. The same irrita- 
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tion and ulceration gives vent to the matter through one or more bronchial tubes ; 
and thus are formed the tuberculous cavities. 

But we have seen that yellow tuberculous matter is produced not only in the 
gray indurations, whether granular or diffused, but also in softer consolidations 
like that of hepatisation. It is sometimes seen in rounded circumscribed masses 
in a hepatised lung; in other instances, it pervades, with its opaque yellowish- 
gray or mottled colour, a whole consolidated lobe. In this — the infiltrated tu- 
bercle of Laennec, the gray hepatisation of Andral — there are often here and 
there cavities containing a curdy pus, and communicating with the ulcerated 
bronchi. There are also occasionally found in it circumscribed indurations and 
tubercles of older date; but in other instances, no other form of chronic lesion is 
present, and the lung has the appearance of inflammatory engorgement in some 
parts, of common red hepatisation in others, whilst other portions of the same 
consistence have the opaque yellowish colour of tubercle; and these conditions 
pass by such imperceptible gradations into each other, that it is impossible to 
avoid the conclusion that they are parts of the same process. We see a similar 
variety sometimes poured out by the inflamed pleura, where one part is covered 
with good lymph, another with a curdy matter like crude tubercle, whilst many 
albuminous particles, also in an unorganizable state, are thrown off with the 
liquid into the sac. So, also, in the very masses of coagulable lymph that an 
inflamed pleura or peritoneum throws out, there have been found distinct puru- 
lent and tuberculous deposites. Nor is this surprising, when we consider that 
lymph, pus, and tubercle are the same albuminous matter, and differ from each 
other in mechanical condition, and susceptibility of organization, rather than in 
their chemical nature. According to the microscopic researches of Gendrin, part 
of which we have followed, lymph is composed of regular globules, which by a 
vital attraction, string themselves into fibres and films, Avhich may become or- 
ganized and form membranes. Pus consists of larger and less regular globules 
suspended in serum; but these globules have no vital attraction for each other, 
and remain loose, and consequently insusceptible of farther organization. Tuber- 
culous matter is wholly devoid of organic form; its particles not even being 
globular, but irregular, like those of mere dirt or clay; and it must remain where 
formed, a dead inert mass, until decomposed by chemical agency, or changed by 
the operation of the surrounding tissues. It is obvious that these different pro- 
perties, although possessed by matter chemically the same, and from the same 
source, may lead to all that variety of results which we know to follow organiza- 
ble, purulent, and tuberculous deposites. But the characters of these matters are 
not always distinct; lymph is not always equally orgauizable; nor is it always 
free from the greenish colour and less coherent globularity of pus, nor even fi"ora 
the lifeless curdy particles of tubercle; and tuberculous matter often contains 
flakes or films of imperfect lymph. The diffused tuberculation or infiltration of 
the lung from inflammation, lately noticed, generally presents matter in this 
transition state. It is neither good orgauizable lymph, nor wholly unorganized 
tubercle; and the albuminous effusions on serous and mucous surfaces not unfre- 
quenfly present such an intermediate state, that it is diflScult to determine to 
which class they belong. 

But, lasdy, we have found that tuberculous matter is sometimes deposited in 
tissues bearing no marks of inflammation or other disease. The structures thus 
affected are commonly those either very vascular naturally, or peculiarly liable 
to congestion of blood; and viewrng tuberculous matter as a deposite of unhealthy 
fibrin from the blood, we see a reason, as Dr. Carswell observes, why it is most 
likely to be found in those organs where the blood accumulates or passes slowly. 
Whatever be the cause which in these cases determines the deposite of tubercle, 
we know that pus also is sometimes secreted in parts unaffected with inflamma- 
tion, as in the purulent deposites in the viscera after injuries or surgical opera- 
tions; and in the profusp purulent discharges from the bronchial membrane, 



PULMONARY CONSUMPTION, [Pathology.) 369 

where it is found after death free from all trace of inflammation; nay, something 
like pus has been found in the blood and in the centre of fibrinous coagula in the 
heart, when no suppurating surface existed in the body: so, likewise, tubercu- 
lous matter has been met with in coagula in the heart, spleen, and blood-vessels. 
This tends to show that the fibrin of the blood is liable to be converted into 
tubercle independently of any action of the vessels; it loses its vitality, and may 
in proportion be merely deposited in tissues or on surfaces, independently of 
irritation. Here, again, as with the gray indurations, we are led to trace to the 
condition of the blood one cause of consumptive disease of the lung; and it is 
probably a diseased state of this fluid that constitutes what is called the tubercu- 
lous or scrofulous diathesis, in which there is a tendency, by vessels in different 
degrees of activity, to deposite tubercle instead of lymph; and when this diseased 
state exists to a great extent, the tuberculous matter is excreted from the blood 
without any increased vascular action, and merely as an accompaniment of the 
natural secretion of a membrane, or instead of the ordinary nutriment deposite of a 
tissue. Whatever, in such cases, determines the first deposition of tubercle in a 
tissue, will with greater facility eflect its increase, by the addition of similar 
matter to a ready-formed nucleus. The tendency to the deposite of yellow tu- 
bercle independently of irritation, implies a condition of the blood even more 
depraved than that which leads, under the same circumstances, to the formation 
of the chronic indurations; it is an ulterior degradation of the fibrinous nutriment 
of the tissues, replacing them by a matter not merely inapt in texture, and of 
lower vitality, but wholly destitute of life, the principle of organization. When, 
therefore, tuberculous matter is found in an uninflamed tissue, it may be regarded 
as a sign of the most decided constitutional taint. In such conditions of the sys- 
tem, tuberculous depositions may take place with great rapidity; and as they are 
already almost ripe for elimination, the ulceration and destruction of the lung 
will soon follow. But nothing can give development to the tuberculous disease 
with such fearful rapidity, as the occurrence of acute inflammation in the pul- 
monary tissue. It is, we believe, from this process in a highly tuberculous con- 
stitution, that the general tuberculous consolidation, called infiltrated tubercle, 
takes place. The matter deposited is often a mixture, or intermediate state of 
lymph and tubercle, one product predominating in some parts, and the other 
elsewhere; but it is altogether beyond the reach of the sorbefacient remedies, 
which avail in pneumonia to promote the absorption of simple lymph; and if it 
do not destroy life by its solid interference with the function of the lung, it 
speedily runs in many points into softening and suppuration, and the patient is 
carried off" by a galloping consumption. In this case the lungs are found exten- 
sively solidified, and, on incision, incipient cavities are seen almost in every 
part; but there is no induration; the most solid parts have scarcely more sub- 
stance than a hepatised lung, and they even more readily break down under the 
fingers. 

The development of the indurations is a work of more time; and their structure 
makes the destructive process which they induce more tardy ; nay, the diffused 
indurations which form the walls of softened tubercles and vomicae seem to be a 
provision of nature against the spread of the consuming disease ; but under certain 
circumstances, even the indurations are formed to such an extent and so soon, that 
the patient is destroyed by their first development, or rather by the effusion of mucus 
or of serum which they excite. In most cases, the first formation of granulations 
is not sufficient to prove fatal ; but as some of these are becoming changed to 
tubercle and vomicae, another deposition or crop of them (as Laennec terms it) 
takes place and causes suffocation. 

After what has been stated, it will hardly be necessary to discuss the question 
of the seat of the hard gray and the yellow tuberculous deposition. If the tuber- 
cle be, as we suppose, a degraded condition of the fibrin or nutrient principle of 
the blood, we may expect it to be deposited wherever the nutritive or the secreting 
process is carried on, wherever lymph or pus is occasionally found, — wherever. 
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in short, blood-vessels run. We cannot assent to the opinion of Dr. Carswell, 
that tuberculous matter is in the early stage of the disease secreted in equal abun- 
dance from aU parts of the mucous membrane, and that the only reason why it 
accumulates sooner and more in the upper lobes is, that their smaller extent of 
motion prevents its perfect elimination from those parts ; were this the true view, 
how easy would be the diagnosis of consumption in its earliest stage ! For there 
would be abundant expectoration of tuberculous matter from the lower lobes, 
whilst the accumulation takes place in the upper ; yet it is rare to see any expecto- 
ration in the earliest stage, except a thin transparent mucus. More probable 
is the opinion of Broussais, that the upper lobes are the first and most exten- 
sive seat of tuberculous change, because the bronchial tubes are shorter, and more 
readily permit inflammation and irritation to pass to the cells. But we apprehend 
that the real reason of their peculiar liability is in the greater abundance of intersti- 
tial tissue in them. The bronchi, instead of being lengthened out into mere mem- 
branous tubes before they terminate in cells, divide more immediately and ab- 
ruptly into short branches and cells ; and the delicate vesicular structure is thus 
mixed up with a good deal of the interstitial cellular tissue that every where sur- 
rounds the earlier bronchial divisions. The smaller capability of motion possessed 
by the upper lobes of the lungs may, too, have a share in disposing them to become 
the seat of tubercular deposite, not by permitting it to accumulate, but by favour- 
ing bronchial obstructions to the respiration, and causing local congestions of 
blood, which may promote the formation of tubercles. It is not the yellow tuber- 
cle chiefly that predominates in the upper parts of the lung ; it is rather the gray 
indurations which become afterwards converted into yellow tubercle. Primary 
tuberculous deposites are nearly as common in other parts of the lung as at the apex. 
We have described the ordinary changes of tubercle from its primary deposi- 
tion to its softening and evacuation, and the formation of an ulcerous cavern. 
These caverns become, if life last, lined witli a deposite of a mixed nature, but 
with an albuminous lymph for its basis; and this is commonly mingled with tu- 
berculous and purulent matter. Hence it seldom lasts long, but is^ broken up, 
detached, and expectorated. When the constitutional powers are stronger, and 
the lung less extensively diseased, the coating of the cavity is susceptible of 
organization, and in time forms a fibrous or fibro-cartilaginous membrane which 
pretty smoothly lines the cavity. If the cavity communicate pretty freely with 
the bronchi, it will be kept by the pressure of the air from any considerable con- 
traction to which it naturally tends: but in some instances the tubes become ob- 
structed, and the membrane contracts, and tends to obliterate the cavity, some- 
times leaving only a cicatrix. Such contracted cavities and cicatrices' are not 
unfrequently met with in the lungs of old people; but they are rarely quite empty; 
they contain more or less of a pale yellow plaster-like rnatter, consisting chiefly 
of carbonate and phosphate of lime; and sometimes there are concretions of the 
same matter. The contraction is evident from the puckering of the pulmonary 
tissue visible on the pleural surface near the cavity, and some of the adjoining 
vesicles are generally dilated to fill up the space. There are often, also, some 
remains of gray induration around them. The cretaceous matter is probablv se- 
creted by the walls of the cavity; but it may be the debris of tuberculous or puru- 
lent matter, tlie animal matter being absorbed away, and the earthy insoluble salts 
left, accumulated from successive depositions. This earthv matter is sometimes 
connected with an earlier stage of tuberculous formation. We have, in lungs not 
extensively diseased, found pale yellowish tubercles, composed of concentric 
layers of almost cartilaginous hardness; in another part of the same luno-, these 
layers are loosened by a plaster-like gritty matter of a calcareous nature;'''and in 
another part a \vhole tubercle may consist of this, having only a few flakes of 
albuminous matter in it, and sometimes containing concretions. This more 
resembles what is commonly called the atheromatous structure, which especially 
invades the coats of the arteries and the fibrous parts of the valves of the heart. 
It is to be classed with gray and yellow tubercle, in so far as it is another variety 
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of matter, low in the scale of organization, and formed of lymph of defective 
vitality. In these latter cases there is no puckering or contraction about the tuber- 
cle until it has evacuated its contents; which it is very slow to do; for it has not 
the tendency to soften and cause ulceration that makes common scrofulous tuber- 
cle so destructive. AVe have repeatedly seen a few of these tubercles in lungs 
otherwise healthy, the individuals having died of some other disease. 

Symptoms. As we have made the anatomical and pathological changes of 
phthisis the basis of our description of this disease, it will be convenient and in- 
structive to classify, as far as we can, the symptoms, in reference to these changes. 
The course of consumption is generally divided into three stages, according to 
the state of the lesions of the lungs. The first single is that of the formation 
of the indurations, grannular or diffused; the second is that of the conversion of 
these into yellow tubercle, with the extension of this lesion to other parts; the 
third is that of their softening and evacuation, and the formation of vomicae. 

First stage. The symptoms produced by the indurations may be divided into 
those of irritation, and those of obstruction. 

The indurations are generally accompanied by various irritations, both local 
and general. Of the local irritations, the earliest is cough, whicli at first is gene- 
rally slight and merely hacking, but more or less constant; at least, although it 
may not be frequent, it does not cease for a whole day together. It is either dry, 
or accompanied by a thin transparent expectoration. Another occasional sign of 
local irritation is pain in the chest, commonly referred to the sternum: in some 
instances it is a stitch in the side; sometimes it is a soreness, or an unusual sensi- 
bility to cold or exertion, more than actual pain; not unfrequently it is absent. 
These varieties of pain are sometimes merely irritations; but not unfrequently 
they are the result of real local inflammation, excited in the lungs, the bronchi, 
or the pleura, by the indurations. Of the more general irritations, quickness of 
the pulse is the most constant; but even this is not universal. The quickness is 
often not uniform at first, but depends on any cause of excitement, however 
trifling; and the pulse may be very slow and weak in the intervals: but as the 
organic lesion increases, it gradually becomes more constant, and is accompanied 
by an irritated state of other functions; — a general febrile state. But even then 
there is not power enough in the circulation to maintain a general or constantly 
increased heat; it is manifested most towards night, after the accumulated excite- 
ments of the day, when the fulness as well as the frequency of the pulse increases, 
and there is a flushing of the face and heat in the palms of the hands and soles 
of the feet, where the thickness and hardness of the cuticle prevent the perspira- 
tion and evaporation which moderate the temperature of other parts. Like other 
weak and intermittent febrile movements, this generally terminates by perspira- 
tion more or less profuse, which, occurring in the night, leaves the pulse lowered, 
but the frame weakened and exhausted in the morning. It is only in the severe 
cases that this general irritation, or hectic fever, as it is termed, becomes marked 
at this early stage of the disease. Often there is gastric irritation, with a whits 
tongue, red at the edges, thirst, costive bowels, and turbid urine. These symp- 
toms are generally more remarkable in this than in the after stages, when the 
irritation is more confined to the organs of circulation and respiration. They are 
almost always attended by some diminution of flesh and strength, which", how- 
ever, varies greafly in degree in different instances. 

The symptoms from obstruction comprehend those from obstructions to the 
passage of the air, to that of the blood, and to the motions of the lungs in respi- 
ration. The indurations, granular and diffused, when extensive, by obstructing 
the passage of air to more or fewer of the air-cells, cause the shortness of breath, 
felt at first only on exertion, so common even in the early stage of consumption. 
Nay, cases happen, in which an abundant formation of miliary tubercles, together 
with the oedema, or bronchorrhcca, which they excite, prove fatal in the first 
stage, by the obstruction which they cause to the passage of the air. In such 
cases there is generally considerable fever, with short frequent cough, very quick 
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pulse, and heat of skin, with other symptoms resembling an acute attack of bron- 
chitis or pneumonia; for which they may be mistaken, but for the less sustained 
character of the fever, the greater permanency of the disorder of the respiratory 
organs, the physical signs, and the expectoration, which, instead of exhibiting the 
peculiar aspect of that of pneumonia, or the successive changes of that of bron- 
chitis, continues mucous and frothy, sometimes abundant, but often in small pro- 
portion to the cough and dyspnoea. Partial indurations sometimes cause short- 
ness of breath, not only by their direct impediment, but also by occasioning a 
dilatation of the air-cells. 

The indurations, by obstructing the blood-vessels, give rise to many formidable 
pathological effects. They may thus cause sanguineous congestion, hasmorrhage, 
inflammation, oedema, gangrene, and atrophy of the pulmonary texture, haemop- 
tysis, profuse bronchial secretion, effusion into the pleura, disease of the heart, 
&c.; and the symptoms which these lesions produce may be variously grouped 
in the history of different cases of phthisis. The haemoptysis occurring in the 
early stages of phthisis is generally from this cause; and it is a serious symptom, 
not only because it may endanger life by loss of blood or direct suffocation, but 
also because it is often accompanied by haemorrhagic consolidation and rupture 
of the texture of the lung, which tend to accelerate the disorganizing process, and 
promote the farther deposition of tubercle. In some instances, however, haemop- 
tysis is followed by decided relief to the dyspnoea and cough, having removed a 
congested state of the blood-vessels. 

Obstruction to the motion of the lungs may be caused by the same circum- 
stances which impede the free admission of air to them; but in case of extensive 
solid deposition, it may also result from their mechanical resistance to the mo- 
tions of the chest; and this not only constitutes a phthisical sign, which we shall 
hereafter consider, but it also keeps the intervening unaffected tissue in a fixed 
state, liable to constant congestion and farther deposite, and thus adds farther to 
the incapacity of the organs. When once the integrity of a nicely adjusted ap- 
paratus like that of respiration is extensively injured, disorder begets disorder, 
and unless the counteracting or respiratory powers soon come into operation, un- 
less the indurations are soon diminished, or the blood-vessels closed, the whole 
of that part of the lung may soon become a solid mass. Thus, we believe, some- 
times arise those extensive masses of induration which are so commonly met with 
in the upper parts of the lung. 

Second stage. On the conversion of the gray or dark red indurations into 
crude yellow tubercle, and during the original deposition of this matter, besides 
the symptoms of irritation and obstruction, which still continue, there are indica- 
tions of increasing cachexia, languor, loss of flesh and strength, and a general 
depression of the functions. The pulse loses strength, although it is as frequent 
as before; the evening chills are more severe; the fever is of shorter duration; 
the sweats are more profuse. Except at times of excitement, the colour of the 
cheek fades, or is reduced to a circumscribed hectic patch: the expectoration be- 
comes more abundant, or less thin and transparent, and particles of curdy or 
cheesy matter can sometimes be detected in it; occasionally it is streaked with 
blood; and in a few cases there may be haemoptysis to a "considerable extent. 
There is often less feeling of oppression or pain in the chest than before, but the 
shortness of breath on exertion is undiminished, if not increased; and there are 
frequently transient pains in the shoulder or under the clavicle of one side, which 
the patient commonly considers to be rheumatic. 

Third stage. The more truly consumptive symptoms which had begun to 
manifest themselves in the second stage, are developed fully w^hen the tubercles 
become soft, partially or entirely liquid, and are evacuated, by the aid of the se- 
cretion and ulceration of the adjoining textures. Then comes on, in addition to 
the symptoms before described, a copious and heterogeneous expectoration of 
pus, mucus, softened and occasionally solid tubercle, blood, shreds of lymph, and 
rarely portions of pulmonary tissue in a sloughy fetid state. Then occur the usual 
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constitutional concomitants of extensive unhealthy suppurating ulcers, confirmed 
hectic with its successive chills, heats, and sweating, occasionally diarrhoea, and the 
increasing marasmus, in this case rendered more pronounced by the importance 
of the organ affected and the relations which it bears to the process of sanguifica- 
tion. Then are the dyspnoea and cough increased by the continual discharge of 
matter into the air-passages, and by the extension of the diseased depositions and 
ulcerations of the tissue. Yet it is a curious circumstance, that these symptoms 
are often inconsiderable in proportion to the terrible extent of the organic mis- 
chief which has been produced; the dyspnoea often is not painful like that of 
asthma; it is a state of breathlessness rather than of distressing oppression; the 
cough is commonly less violent than in chronic bronchitis; the pain may be 
slight, or there may be none at all; the countenance, though thinned, tremulous, 
with the sharpened nostrils, habitually moving at every breath, may have a clear- 
ness in it, with colour in the lips, and a brightness of the eye which are never 
seen in other serious diseases; and the frame of mind is often in the same uncon- 
scious and hopeful state, indicating a degree of freedom from those painful strug- 
gles in which the vital powers commonly contend with other serious disorders. 
Now, we apprehend the chief reason for this exemption from suffering lies in a 
sort of balance that is maintained among the injured functions. The available 
parts of the lungs are reduced to a great extent; but so is the mass of blood that 
has to pass through them. The free expectoration and the colliquative discharges 
from the skin and bowels are continually bringing down the bulk of the circulating 
fluids to the lessening capacity of the remaining lung. The night sweats, espe- 
cially, are a periodic discharge of the amount of fluid which is beyond what the 
reduced system of blood-vessels can quietly hold; they often cease when the fluid 
ingesta are judiciously reduced. So the secondary pulmonary irritations, conges- 
tions, and inflammations are continually relieved by the purulent expectoration; 
it is a safety valve which gives vent to these local lesions before they cause much 
distress; and although the destructive process is perpetually proceeding, the lungs 
decaying, the body wasting, and the strength failing, yet it is all by even degrees, 
zfecilis descensus: the thread of life dwindles away, fibre by fibre, without struggle 
or shock; and gentle is the parting of the last filament, when the body drops to 
earth and the soul rises to eternity. 

But the progress of consumptive disease is by no means generaUy thus painless 
and unharassed : the sufferings from dyspnoea, cough, pain, chills, heat, and feel- 
ings of extreme weakness and faintness, are sometimes very severe. In some 
persons, the animal sensibility is more acute than the organic life is active ; to such, 
any disorder is distressing ; and even in consumption, the cough, the pains in the 
chest, side, or shoulders, the alternate chills and heats, the oppression of dyspnoea, 
the languor and faintness of debility, besides various pains and aches in different 
parts of the body, are perpetual sources of complaint. But without any unusual 
sensibility in the subject, the course of consumptive disease may be rendered 
rough and painful by what may be called the accidental or accessory lesions, con- 
tingent upon it. Intercurrent congestions, hemorrhages, and inflammations taking 
place in the lungs or in their investing membranes, are very common, and may 
give rise to the symptoms of these several acute lesions superadded to those of 
phthisis. Hence the increase of cough, dyspnoea, and fever, occasionally with 
pain, in case of bronchitis, pneumonia, or pleurisy, occurring in the course of the 
disease ; and haemoptysis, with the faintness and other effects of loss of blood, if 
this be considerable, or with greatly increased oppression if the effusion is more 
confined to the tissue of lungs. We can confirm the observation of Dr. Stokes, 
that free expectoration tends to prevent these accidental complications ; and accor- 
dingly their occurrence is often preceded or accompanied by a suppression of this 
discharge, or an alteration in its quantity. But there is an accident which especi- 
ally tends to ruffle and hasten the course even of the most latent forms of con 
sumptive disease ; this is perforation of the pleura, and the consequent pneumotho- 
rax and acute pleurisy which it produces. As we have already described this 
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lesion and its symptoms, we need here only remark how characteristic the sadden 
increase of dyspnoea and cough and accession of sharp pleuritic pain must be m 
the cases that were before most insidious, and how much the addition of these 
lesions must increase the distress of the patient, and hurry him towards his grave. 
Spontaneous perforation of the pleura seems to occur chiefly where the constitu- 
tion is decidedly tuberculous ; and it implies a want of that self-preserving energy 
by which the mischief of ulceration is bounded by the timely effusion of plastic 
lymph This is a part of the nutrient function ; and perhaps it is because this 
function is more active in women than in men, that perforation of the lung is com- 
paratively rare in females. Such, at least, is the result of our experience, not 
having met with one instance in about thiily cases of this complicated lesion that 
have fallen under our observation ; and there are very few instances recorded by 
others of its occurrence in females. In a few instances, the perforation appears to 
have been the result of adhesions partially attaching the lung to the walls of the 
chest, and thus exposing it, in case of external violence or internal pressure, to a 
lacerating force, as noticed under the head of pneumothorax. 

Other symptoms unconnected with the chest frequently attend pulmonary con- 
sumption. The larynx is very often the seat of disease, and hoarseness or loss of 
voice is frequently an early symptom, sometimes taking attention from the seat 
of the more important lesion. It appears from the researches of MM. Trousseau 
and Belloc, that ulceration and other structural disease of the larynx do sometimes 
occur when there are no turbercles in the lungs ; but these are very rare cases, 
and in by far the majority of instances these lesions are associated with tubercu- 
lous disease of the lungs, and perhaps in all are connected with a tuberculous con- 
stitution. Dr. Stokes considers this complication to be universally fatal ; but it is 
not always speedily so, for we know at present three instances in persons now 
alive of its having lasted from five to eight years. 

The disorder of the digestive organs, which, in the earliest and irritative stage 
of the disease, had something of the gastritic character, with red-tipped tongue, 
thirst, sometimes pain or oppression after eating, occasionally tenderness of the 
epigastrium and other symptoms of indigestion, generally passes away as the pul- 
monary irritation is relieved by the discharge. In a few instances, occasional 
severe pain of the stomach, and vomiting, continue to the fatal termination, greatly 
adding to the distress and weakness of the patient. In most instances, sooner or later, 
the bowels become disordered ; constipation and diarrhoea alternately prevail, depen- 
dent on inflammation and ulceration, often complicated with tuberculous deposi- 
tion in the follicular structure of the mucous membrane of the intestines. The 
mesenteric glands frequently become involved in the same disease, particularly in 
young subjects; and thus arise additional causes of exhaustion and atrophy, in the 
colliquative discharges and obstruction to nutrition that ensue. There is often but 
little pain with all these serious lesions. The alvine secretions sometimes show a 
deficiency of bile ; but this is a symptom which more frequently precedes phthisis 
than accompanies it. Sometimes there are great tenderness and even pain in the 
abdomen during the whole course of the disease, with occasional exacerbations ; 
these symptoms generally depend on granular or tuberculous depositions on the 
peritoneum, combined occasionally with inflammation of the membrane, which may 
lead to the agglutination together of the folds of the intestines. 

More rarely tubercles occur in the brain or spinal marrow, or their membranes, 
and cause symptoms of mental disorder, convulsions, or paralysis. Acute hydro- 
cephalus seems to have connexion with scrofulous or tuberculous disease farther 
than what can be traced to the existence of tubercles in the encephalon ; for it 
sometimes coexists with tuberculous disease in other parts, when none can be de- 
tected in the brain. The catamenia, in females, are generally defective, or absent, 
at Eui early stage of consumptive disease; but they are not so constantly so as Laen- 
nec supposed. Their suppression is, on many accounts, an unfavourable sign. 
We have not space to dwell on the details of other symptoms arising from the irri- 
tations or obstructions, the weakness or the wasting, which tuberculous consump- 
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tion brings in its train. The emaciation in the last stages is very great, especially 
in the less acute cases; yet it is surpassed by that from scin^hus of the stomach, 
and tabes mesenterica. There is a blanching with emaciation, which is more re- 
markable than its degree ; the blood-vessels are reduced, as well as other textures; 
hence it is rare in tuberculous consumption to see the redness of the knuckles, and 
distinctness of the veins of the hands, which accompany even greater degrees of 
emaciation from chronic diseases of the abdomen. 

Physical signs. We proceed to trace the physical signs in the different stages 
of the textural lesions which we have described as the essential causes of pulmonary 
consumption. 

First stage. In proportion as the indurations which characterize the first stage 
are of great or small amount, and are concentrated within a small space, or scat- 
tered widely through the lung, they will produce more or less appreciable signs. 
Thus, the miliary indurations, even in considerable number, may be scattered 
through the tissue of the lung without producing any distinct diminution or change 
in the respiratory sound, or in the resonance of the chest on percussion. Some- 
times there is a general sub-mucous or sub-crepitant rhonchus ; but this proceeds 
less from the tubercles than from the secretion which their irritation causes in the 
bronchial tubes : it is the sign of a partial bronchitis or bronchorrhcea, therefore, 
and can be taken in evidence of the probable presence of tubercles, only when it 
continues permanently, or recurs in the same places day after day, instead of tend- 
ing to becom.e sibilant, and to cease, as the rhonchi of common bronchitis do. But 
it seldom happens that even the early indurations are equally scattered through 
both lungs. Their tendency is to accumulate in greater numbers in little clusters 
near the apices of the lungs, and generally more on one side than on the other. 
Here there will be a concentration of their effect, and an inequality between the 
two sides of the chest ; and on exploring the corresponding regions outside, which 
are the clavicles and the space below them, and the upper ridge of the scapulae, 
we may find differences in the sound on percussion, or those of respiration, and 
the voice, which, according to known principles, may be interpreted as signs. 
The clavicle on one side, when lightly struck downwards on its centre, yields a 
sound duller than that on the other ; and especially if this difference extends to the 
other parts just mentioned, it is exceedingly probable that there is consolidation of 
the lung in that part. Great care must be taken to strike both clavicles at the 
same point, or both infra-clavian spaces in the same mode, or the comparison wUl 
not be a fair one. To avoid error, the parts should be quite uncovered; and va- 
rious kinds of percussion should be tried in doubtful cases, as tapping with a sin- 
gle finger, and with the flat of several fingers, and in different stages of the respi- 
ratory act, on a full breath, and after exhausting the lungs. Sometimes the gen- 
tlest possible patting of the sub-clavian spaces is the only mode in which any diffe- 
rence can be discovered. In the posterior region, and on the scapular ridge, 
strong mediate percussion with the finger is necessary to elicit any sound, compa- 
rison being made, as usual, of the sounds on the two sides. Differences in the 
sounds are to be sought where differences ought not to exist ; and although the 
mode and force of percussion should be varied at different times, they should be 
carefully the same in each act of comparison. Between the scapulae is not an un- 
frequent seat of dulness, especially in children, where the disease occupies the bron- 
chial glands. 

The eyes should likewise be used to scrutinize the motions of the chest, when 
the patient is placed in a good light opposite to the observer, and is desired to 
take a full breath several times. It requires more consolidation than is common 
in the more doubtful stages of the disease, to produce any considerable irregu- 
larity in the shape or motions of the chest ; but we can often perceive a slight 
difference between the two sides ; the upper ribs do not move quite so much on 
one side as on the other. 

The stethoscopic signs are more delicate, and, perhaps, more equivocal, than 
those of percussion. The indurations may form slight partial obstructions to the 
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passage of air, and thus cause a permanent sUght wheezing, whistling, o^ rougl^ 
ness in the respiratory sound, not removed by full mspiration or cough, f more 
numerous or extensive, they may transmit the sound of whiffing or bronchial 
SSinc. in paS where naturall/the vesicular only is heard, whilst the soft vesi- 
cular breathing is impaired in its force. The sound of expiration may become 
ulsuaHy audile, so as nearly or quite to equal that of the inspiration which 
naturally is almost the only sound heard in pure vesicular respiration When, as 
it often happens, the partial indurations are accompanied by a dilated or emphy- 
sematous state of the neighbouring air-cells, the sound of percussion will be less 
changed than usual; but the breathing will be more whiffing, or more obscure, 
according as the dilated cells are more flaccid or more rigid than usual. The 
sound of the voice is transmitted by the mdurations in an unusual degree; some- 
times only in a diffiised resonance; sometimes in a more circumscribed vocal 
note but without the articulation of the oral voice. So, also, below the clavicles, 
the iounds are sometimes transmitted with unusual clearness from the subjacent 
arteries being either double from those of the heart, or single from the mere im- 
pulse; and occasionally the single pulse is accompanied by a whizzmg or blow- 
ing confined to the part, which, probably, indicates a partial obstruction of the 
sub-clavian arteries by the pressure of indurations at the apex of the lung. This 
has been noticed by Dr. Stokes as a sign of incipient phthisis. It is not to be de- 
pended on, as such a murmur is not uncommonly induced in some healthy sub- 
jects under slight excitement, probably from the arteiy pressing on the clavicle 
or upper rib. It often intermits, being confined to certain stages of the respiratory 

movements. -,. ., ^ ^.-u -^ ^- ■ 

M the stethoscopic signs derive their importance directly from the situation m 
which they are heard, and from their comparison with the sounds of other parts. 
There are often natural bronchophony and bronchial respiration near the ster- 
num between the scapulae, and in the axillae : such signs in these parts, there- 
fore, 'are not to be considered morbid, unless they be either much more distinct 
on one side than on the other, or accompanied by dulness on purcussion. They 
may be better trusted towards the humeral end of the clavicle : the angle formed 
by this bone and the shoulder is the proper stethoscopic corner, and the signs 
heard there, and at the humeral portion of the scapular ridge, are the most un- 
equivocal ; but even here a permanent discrepancy between the two sides gives 
the surest indication of disease, for the natural sounds present some variety. It 
is also necessary to bear in mind that the vocal resonance is often slightly louder 
on the right than on the left side. In the early stage of numerous difiused gra- 
nulations, there is sometimes dulness on percussion with obscure or sub-mucous 
respiration in the lower dorsal regions of the chest, probably dependent on con- 
gestion of the pulmonary plexus of vessels in these parts. 

Besides the more direct physical signs of the indurations, the mucous or sub- 
mucous rhonchus caused by the secretion of the bronchial tubes, may render their 
existence probable when it continues long, or returns frequently to the same 
part. This observation was first made by Dr. Stokes, who has well remarked that 
this symptomatic bronchitis differs from simple bronchitis in being fii'st circum- 
scribed and confined to the upper lobes, whence it may spread downwards ; but 
before it reaches the middle and lower lobes, the common seat of ordinary bron- 
chitis, the tubercles in the upper become manifest by various ob\dous signs. 

The diagnosis of the early stage of phthisis is often a matter of extreme diffi- 
culty; depending, as it does, on a proper consideration of the general symptoms, 
as well as on a careful examination and interpretation of the physical signs, it 
cannot be mastered without considerable experience as well as tact on the part of 
the observer. 

Second stas;e. The conversion of the semi-transparent, gray, or dark consoli- 
dation of the fung into yellow tubercle is a point only deduced from anatomical 
examinations, for there are no certain signs of this change during life. There is 
sometimes an abatement of the more irritative symptoms during this change, 
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and at the same time an increased expectoration, and the sub-mucous and mu- 
cous rhonchi become more marked. But the change to yellow tubercle can 
scarcely take place without some augmentation of the consolidation ; the indura- 
tions increase in extent, and some yellow tubercle is sometimes deposited in other 
parts. Hence there is often a fuller development of the signs of an increased 
density of the lung ; the partial dulness on percussion becomes more marked ; the 
respiration becomes more obscure or more bronchial, and it may be accompanied 
by a permanent fine crepitation. The vocal resonance may also increase is de- 
gree and extent, and altogether the signs become more localized, and therefore 
less equivocal. These, taken with the change in the general symptoms before de- 
scribed, may be taken in evidence that the consolidations have become more or 
less tuberculous. 

Third stage. But the softening and evacuation of tuberculous matter, produce 
the most remarkable and cognizable changes in the physical signs; and these also 
often give to the expectoration something of the precision of a physical sign. The 
sputa before may have been sometimes opaque and muco-purulent, as in bron- 
chitis; but they now become decidedly purulent, often sink in water, and, if nar- 
rowly examined, may sometimes be found to contain particles of a curdy or 
clotted matter, like cheese softened in water, which is tuberculous; it is not foetid 
like the similar concretions from the tonsils. There may also be little streaks or 
even clots of blood; but this is uncertain. There is generally, besides, more or 
less mucus, which gives tenacity to parts of the expectorated matter; but on close 
examination, it may often be seen that some sputa are opaque purulent clots, 
almost without mucus; it is these which come directly from the cavities. In 
whatever part of the chest these changes take place, generally under one of the 
clavicles, or above the spine of one of the scapulae, there may be heard a click- 
ing or bubbling sound, which is coarser, and gives the idea of being produced in 
a larger space than any of the common sounds of these parts. This sign is the 
more conclusive, the finer and more completely vesicular is the natural structure 
of the lung in the part in which it is best heard. In listening for it the patient 
should be desired to cough or to take a full inspiration; when at first there may 
be heard only one or two clicks from the entry of single bubbles: but as the eva- 
cuation of the softened matter proceeds, and there is more room for the entrance 
of air, there is then a more continued bubbling or gurgling sound, and this will 
be coarse and distinct in proportion to the extent of the vomica and its communi- 
cation with the air-tubes. This gurgling or cavernous rhonchus will also some- 
what vary according to the quantity and liquidity of the contents of the cavity, 
becoming less crackling and more whitfing as these diminish. When it is heard 
over an extended space, there are probably several cavities communicating with 
each other, and all containing more or less liquid. It may present other varie- 
ties, which are quite intelligible when the mode of its production is known. 

The softening and evacuation of the vomica being complete or nearly so, there 
is left an ulcerous cavity Or cavern, which becomes the seat of farther phenomena. 
Even before all the liquid is evacuated, we sometimes hear in the corresponding 
part of the chest, with the gurgling, a, hollow whifiing or blowing sound; and 
when the patient speaks, a sort of sniifflins; voice interrupted, broken up by the 
gurgling. When the Cavern is empty, these pass into cavernous respiration 
and pectoriloquy^ Cavernous respiration resembles that heard on listening with 
the stethoscope to the front of the neck over the windpipe; but it is more circum- 
scribed, and does not give the same impression of a rush of air. It may better 
be imitated by blowing into shells or thimbles of different sizes. It may present 
considerable variety, according to the size and shape of the cavity, and the free- 
dom with which the air passes into and out of it from the bronchi. When of 
very large extent^ the sound becomes amphoric, like that produced by blowing 
into an empty phial, and precisely on the same principle. All these phenomena 
are best obtained with quick forcible respiration or slight coughing, which in- 
creases the force and velocity of the passing air, and exaggerates the sounds. 

Vol. II.--48 
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Pectoriloquy is another very striking sign of a cavity in the lungs. Its value 
was perhaps over-rated by Laennec; but we think that it has neither been appre- 
ciated nor understood by subsequent writers. We formerly explained that the voice, 
although formed in the larynx, vibrates in full strength, through the windpipe and 
its branches, until it becomes broken up and muffled in the smaller tubes and soft 
porous tissue of the lung. But if a cavity be formed in this parenchyma, commu- 
nicating freely with the tubes in which the voice is strong, it will form a part of 
those tubes, and the vibrations will be continued in system from them to it; and 
there may thus be heard near the surface of the lung, a voice from the chest like 
that heard over the trachea,-^its distinctness and intensity being more or less per- 
fect, according as the cavity is adapted to receive the vocal resonance from the 
tubes, and to transmit it to the walls of the chest. Laennec made an artificial 
distinction between the degrees of pectoriloquy, according to whether the voice 
does or does not give to the ear the impression of passing up the stethoscope 
when the stopper is in. In the perfect kind the words are so distinct that it seems 
as if the patient had his mouth to the tube: where this impression is not produced, 
the pectoriloquy is imperfect. But this is only a difference of degree, and of 
doubtful importance. We consider the character of the sound and its circum- 
scribed position a more serviceable distinction. The sound is not a mere vocal 
resonance, like the bronchophony from consolidation, which is often as loud or 
louder, and may seem to pass up the tube quite as much; but it is ah articulate 
although indistinct speaking, and sometimes accompanies a loud whisper as well 
as vocal utterance. There is in it another feature which is characteristic, and dis- 
tinguishes it from bronchophony; it is accompanied or followed either by whiffs of 
cavernous respiration, which give the pectoriloquy a snuffling character, or by a 
hollow or fistular resonance, like that produced on speaking at the orifice of the 
tube of a Pan-pipe, the pipe of a large key, a shell, or any such hollow body. 
This accompaniment is sometimes heard when the pectoriloquy or the transmis- 
sion of the articulate voice is very imperfect; but we have found it to be more dis- 
tinctive of a cavity than the loudeSt vocal sound without it. It may be supposed 
to depend on the same physical cause as that of the similar sound in the hollow 
bodies to which Ave have compared it; the cavity in the lungs being in the same 
relation to the bronchial voice, as they are to the oral voice. When the cavity 
is large, the resonance is more amphoric or bottle-like; and if the communication 
with the bronchi be at the same time narrow, the voice may be scarcely trans- 
mitted to it, but excites in it only a tinkling echo — a metallic tinkling, as in pneu- 
mothorax. All these hollow, fistular, or tinkling characters may be also perceived 
in the breathing and cough, especially in the latter, but not in a proportionate 
degree, and sometimes are only perceptible with the voice. These differences 
must depend on tlie relations of the cavity to the air-lubes communicating with 
it: if this open into them so as to catch the current of air passing through them, 
its interior will be thrown into vibrations; otherwise the air in the cavity may 
only receive the stronger and more pervading vibrations of the voice. So, also, 
if there be much consolidation ahout and beyond the cavity, there may be very 
little passage of air in the tubes, and therefore but little cavernous breathing. 

The circumscription of pectoriloquy is another of its peculiar characters, and by 
this it may generally bfe distinguished from the loud bronchophojiy of condensed 
lungs, which is diffused over some extent of surface. To observe this difference, 
it is necessary to limit the point of examination, by using the stopper in the stetho- 
scope. By this mode we can trace the precise boundaries of the pectoriloquy of 
a cavity ; but when we try to trace where the resonance of the bronchophony 
ceases, we find no exact limits ; it gradually loses force as the tubes become smaller, 
or the super-jacent lung more porous. Pectoriloquy is most characteristic when 
it forms a little is/and of voice under a clavicle, and little or no sound is trans- 
mitted nearer the sternum. The pectoriloquous bronchophony of a lung consoli- 
dated by inflammation, or compressed against the walls of the chest by a liquid 
effusion, nevier has this isolated character, but is generally louder in proportion to 
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the size of the tubes involved in the condensation. It is however true, that some-, 
times the pectoriloquy of phthisis is not circumscribed ; for besides the cavities 
there may be extensive consolidation of the lung, and consequently free transmis- 
sion of the voice over an extent of surface. Even in this case a practised auscul- 
tator can distinguish the peculiar phenomena of cavities, in the snuffling, blowing 
or tinkling, and the more articulate voice that certain spots present, or in a coarser 
gurgling if there be liquid. It is obvious that all these phenomena are liable to be 
interrupted or modified by the accumulation of the matter secreted by the cavities 
and adjoining tubes ; and that, after cough and expectoration, a spot that before 
gave no soimd in common breathing, and gurgling on forced breathing, yields the 
cavernous breathing and pectoriloquy. So, also, as in time the disease advances, 
the excavations become extended, and the gurgling first, and the pectoriloquy 
afterwards, are heard in new spots. 

Although, after the excavation of tubercles, there is more air in the chest, yet 
the sound on percussion generally remains dull, for there is much solid deposite 
about the walls of the cavities, and the irregular density and flaccidity of the parts, 
as well as the defect of air in the peripheral structure of the lung, still tend to 
check and to muffle the vibrations of the walls of the chest, and prevent them from 
yielding a clear sound. Even where the cavity is so large as to be the seat of a 
tinkling echo, the resonance on percussion is irregular and imperfect ; and thus 
may this case of metallic tinkling be distinguished from that of pneumothorax, in 
which some part of the chest must have an unnaturally clear sound. Sometimes 
the percussion is clearer in consequence of a general dilatation of the superficial 
cells ; and as this is commonly of the flaccid kind, it may be accompanied by a 
sharp puerile kind of respiratory sound : both these circumstances may disguise 
the phthisical signs, but only partially, for there will still be some decided irregu- 
larities in the sound of percussion, and enough of the signs of the subjacent cavir 
ties to declare the case to the wary observer. Occasionally a hollow or bottle-like 
sound is produced by percussion over a cavity ; this is when its walls are pretty 
dense, and it communicates freely with the bronchi. More commonly there is an 
opposite condition : the waUs of the cavity are loose and 5delding; and if it be large, 
percussion may sometimes cause a motion of its contents, and a gurgling or tink- 
ling expulsion of air from it, which gives a muffled metallic sound, like that of 
money in the nearly closed hands, or more like the imitation of that noise which 
may be made by striking the hands hollow and closed upon the knee. Laennec 
compared the sound to that emitted by a cracked jar when it is struck. 

With the irregular and deficient sound on percussion, generally most evident 
under the clavicles or in other parts of the upper regions of the chest, there is 
very commonly associated a collapse or sinking in of the walls of the chest, 
forming below the clavicles a hollow, generally more conspicuous on one side 
than on the other. There is very commonly, also, some defect and irregularity 
in the movements of the chest, the upper ribs of one side being but little raised, 
and the lower parts altogether exhibiting the most motion. But there is rarely 
that complete fixing of the side that we see in chronic pleurisy, in which case, 
too, the upper part is generally more mobile than the lower. 

We might class with the physical signs the characters of the sputa in the third 
stage of consumption, if they came only from the cavities which are peculiar to 
it. The expectoration of distinct portions of tubercle, or of pulmonary tissue, 
which are seen in a few cases, constitutes a physical sign of the clearest cha- 
racter; they must come from cavities. If patients could save all their expectora- 
tion, and this were inspected daily, this unequivocal sign might be more fre- 
quently met with. But the inflamed air-tubes are, in a great measure, the source 
of the expectorated matter, which, therefore, presents much of the same aspect 
as in chronic bronchitis. The large size, and almost perfectly purulent character 
of the masses sometimes expectorated, which are like irregular balls of flock or 
wool of a yellow or greenish colour, sinking and breaking down in water, go far 
to prove the existence of cavities in the lungs. These have been particularly 
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noticed by Dr. Forbes. A dirty yellowish-brown or greenish matter, occasion- 
ally fringed or streaked with blood, flattening lilie a piece of money when sepa- 
rate, and in masses forming a smooth sluggish purilage, are more characteristic 
of phthisis, and generally occur in the most advanced stage. The general pul- 
monary congestion which frequently precedes death, is often announced by the 
darker reddish or green hue of the purulent sputa. Profuse haemoptysis does 
not often occur in the advanced stages of consumption; for the vessels soon be- 
come plugged with fibrin, and obliterated in the diseased portions of lung, and 
the mass of blood is reduced to the capacity of those that remain free. 

When it takes place, hmvever, it is usually followed by speedy, sometimes by immediate 
death. I have seen several cases in which a sudden effort, or a paroxysm of cou£;hing, pro- 
duced a gush of blood into the bronchial lubes from a large vessel in the cavity. In these 
cases a portion of the blood is discharged from the mouth,, more by vomiting than spitting, 
and a portion flows into the stonia<;h and forms a coagulum. G. 

Complications^ It is very common for phthisis to become complicated with 
other diseases of the chest, particularly bronchitis, pneumonia, and pleurisy; and 
the attacks of these additional lesions sometimes prove fatal, even when the phthi- 
sical changes are not extensive. Partial bronchitis is an almost constant concomi- 
tant of tuberculous disease of the lung; but more general attacks also sometimes 
occur from the ordinary causes, such as exposure to cold, the epidemic preva- 
lence of influenza, and febrile diseases: they then bear a character more formida- 
ble than usual, being themselves less tractable, and may cause suffocation; or 
ihey may accelerate the progress of the phthisical disease. It is also very com- 
mon to find general pneumonia attacking a lung in which there are mUiary tuber- 
cles, which must have existed prior to the inflammation, and would probably not 
have run their course for several months. This complication greatly increases 
the danger of the pneumonia also, which, unless it be stopped at its very onset, 
generally proves fatal. In some instances, especially in the young, we find a 
reason for the intractability of such a pneumonia, in the tuberculous character of 
the hepatisation, which has the grayish or boiled-liver aspect, with considerable 
softening, instead of the redder deposite of common hepatisation; on the pleura 
there is sometimes seen, at the same time, an opaque friable Ivmph which 
borders closely on real tuberculous matter. In other instances, where the disease 
has not advanced far enough to present these appearances, we can still under- 
stand that there may be in the deposite enougJi of that defect of vitality, which 
renders tuberculous matter so difficult of absorption. The supervention of the 
signs of an extensive pneumonia, crepitation with increasing dulness on percus- 
sion, afl:'ecting the posterior lobes of one or both lungs, together with the in- 
creased heat, febrile disturbance, and the rusty tinge of the sputa, must be looked 
on as indicative of extreme danger to patients with any extent of phthisical dis- 
ease; for if it do not itself prove fatal, as it commonly does, the inflammatory 
attack will not fail to hasten and increase the phthisical disease. It is diff'erent 
with the circumscribed pneumonia which sometimes attacks portions of lung in 
the progress of tuberculous disease: these come on without much disturbance, 
and subside without causing much mischief, being probably the result of mere 
local obstruction or in-itation. The same remark applies to the slight pleuritic 
attacks, which are very common in phthisis; the effects of which arc seen in the 
adhesions of the pleura, so generally found in phthisical subjects. We have re- 
peatedly heard a sound of friction in a part of the chest which lasted for several 
days, and the chest after death exhibited adhesions at this point. Probably the 
inequalities occasioned by the deposites in the lung, as well as the textural irrita- 
tion, cause these local inflammations of the pleura. They rarely produce much 
effusion, but soon terminate by adhesion. Liquid eflusion* do occasionally occur, 
from a more general cause of inflammation, such as the bursting of a vomica into 
the pleura. If the vomica also communicate with the bronchi, there will he 
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pneumothorax as well as liquid effusion. In either case, the pleurisy is a serious 
and untractable addition to the consumptive disease, and may prove fatal in a few 
hours. Pulmonary haemorrhage is another serious accident, most commonly 
occurring in the early stages of phthisis. It may prove fatal, by loss of blood, 
or by suffocation; or the effusion of blood may break up the tissue of the lung to 
a great extent, and the patient may sink from the sloughy suppuration which 
ensues; or, after the haemorrhage has ceased, inflammation may arise in and 
about the haemorrhagic consolidation, and involve the lung in a destructive sup- 
puration, which may be more or less of a tuberculous character. 

Varieties. The varieties which pulmonary consumption presents are very con- 
siderable, and even recent authors, such as Laennec, Clark, and Stokes, have 
thought several deserving a distinct consideration. Laennec recognises five : 1. 
Regular manifest phthisis ; 2. Irregular manifest phthisis ; 3. Latent phthisis ; 4. 
Acute phthisis; 5. Chronic phthisis. ■ Sir James Clark also notices five : 1. Acute; 
2. Febrile ; 3. Chronic ; 4. Latent ; 5. Infantile. Dr. Stokes specifies no less than 
six varieties of phthisis besides those diversified by complications; 1. Acute non- 
suppurative ; 2. Acute suppurative ; 3. Chronic progressive ; 4. Chronic ulceration 
following pneumonia ; 5. Tubercle consequent on chronic bronchitis ; 6. Tubercle 
consequent on the cure of empyema. None of these divisions is sufficiently com- 
prehensive to include all the varieties of pulmonary consumption, which may take 
a peculiar stamp from the nature of its causes ; from the constitution of the sub- 
ject ; from the predominance of particular symptoms, such as those of irritation or 
those of colliquative secretion and decay; from the extent and progress of the local 
lesions of the lungs ; and from the complications with lesions of other organs. It 
is highly important to observe these differences in relation to the diagnosis, prog- 
nosis and treatment of individual cases ; but to describe them all as distinct varie- 
ties would lead to needless refinement and prolixity. It will be sufficient for our 
purpose to distinguish two kinds of consumption, the acute and the chronic, 
without however professing that the line between them is always well marked, 
and admitting that each may present considerable variety in its predominant 
symptoms. 

Acute or rapid Phthisis. 3ir J. Clark states, fi-om collating the observations of 
Heberden, Bayle, Andral, and Louis, that the average duration of consumption 
ranges from nine nionths to two years ; in the acute form it may prove fatal, in 
from three weeks to two or three months. In some of such cases the symptoms 
and stages do not differ from those already described, but they are unusually se- 
vere and rapid in their course ; emaciation does not proceed so far ; and the physi- 
cal signs during life, as well as the examination after death, show that the extensive 
tuberculous deposite, and the consequent lesions of the lung, have been the sufficient 
cause of this rapid progress. This is what is popularly called " galloping consump- 
tion ;" it commonly occurs in very scrofulous constitutions, particularly in young 
subjects, and is often developed by an attack of inflammation of the lungs or their 
membranes. In other cases, miliary tubercles are developed in such great num- 
bers, that they prove fatal in their first stage, few of them having suppurated. In 
such instances there is generally a predominance of the signs of irritation and ob- 
struction ; dyspnoea ; frequent cough, with little or only bronchitic expectoration ; 
much fever and quickness of pulse; frequently palpitation ; sometimes haemoptysis; 
and the disease may prove fatal in from three weeks to two months, often without 
considerable emaciation, but with increasing oppression to the function of respira- 
tion. The lungs are found thickly studded with miliary tubercles, or with nume- 
rous nodules of tuberculous consolidation of a gray or a drab colour and moderate 
consistence, none of which have become excavated, except perhaps in the upper 
parts of the lungs, where a few have become soft and have formed small vomicae. 
The intermediate tissue is sometimes in the first stage of inflammation ; sometimes 
it is unaffected or partially emphysematous. The bronchi are almost always in- 
flamed, and filled with a spumous mucus, and not unfrequently they are partially 
dilated. This non-suppurative variety of acute phthisis is noticed by Dr. Stokes 
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as usually succeeding to fever, particularly that of a typhoid khid.* From the 
general prevalence of fever throughout its course, Sir J. Clark terms it febrile 
phthisis; but he does not sufficiently distinguish it from his other acute variety, in 
which the tuberculous changes are more complete, and in which the tuberculous 
deposition is often in the infiltrated or diffiised form. From the general symp- 
toms, this form of acute phthisis is liable to be mistaken for bronchitis or pneu- 
monia, and it is only by attention to the physical signs, as well as the progress of 
the whole case, that the distinction can be made. Of this we shall speak under the 
head Diagnosis. 

Chronic Phthisis. Tuberculous consumption is in its ordinary career a chronic 
disease ; but the cases that especially deserve this title, are those in which the dis- 
ease lasts for many years. Bayle and Laennec record instances in which patients 
appear to have had the disease thirty and forty years. But it is not to be sup- 
posed that in chronic cases the disease is always progressive. It owes its long 
duration to its limited extent ; and although the lungs are never free from some of 
the lesions described as characteristic of phthisis, yet the continuance of the disease 
is chiefly marked by many successive attacks and partial recoveries, dependent 
on the partial development of new tubercles and their successive changes and 
elimination. As the rapid form of the disease occurs chiefly in young subjects, so 
this in most instances is met with at or after middle age ; but it is by no means 
confined to any period of life. In many instances it wears the garb of a common 
pectoral catarrh, recurring frequently in cold weather, and in great measure sub- 
siding during the warm season ; but on attentive observation it will be found that 
the attacks, although in great measure bronchitic, are attended with more purulent 
expectoration, hectic fever, and loss of flesh than those of simple bronchitis, and 
that the cough is never entirely removed, and the patient rarely quite recovers his 
flesh and strength. He may return to his usual pursuits, and consider himself 
recovered, but he is somewhat short-breathed, and suffers from any unusual exer- 
tion, which may sometimes induce haemoptysis. With the return of -winter the 
pectoral symptoms recur, to be again alleviated or removed in the summer, until 
at last one attack, more severe than the rest, proves fatal, or the disease makes 
more rapid and decisive progress in consequence of the failure of the constitution 
or the spread of the local disease. The physical examination of such cases, 
even at an early period, generally furnishes pretty clear evidence of the existence of 
phthisical lesions ; for although these are limited in extent, they produce signs the 
more contrasted with those of the healthy parts of the lung. Hence imder a clavi- 
cle, at a scapular ridge, or in some circumscribed spot in the chest, there are dul- 
ness on percussion, deficient or bronchial respiration, and undue resonance of the 
voice, or, as the disease advances, the different signs of a cavity before described. 
In such cases the long continuance or frequent recurrence of bronchial rhonchi in 
one particular spot, affords, as Dr. Stokes has observed, strong presumptive proof 
that tubercles are there irritating and pressing on the air-tubes. It is this chronic 
or limited form of tuberculous disease that affords the best chance for the remedial 
powers of nature and art ; and there can be little doubt that a considerable num- 
ber of cases are cured.f The lungs of those who have died of chronic phthisis 
present appearances that can be distinctly referred to different dates. In the upper 
parts there are often old cavities lined with a false membrane with hard black 
tissue around them, the exterior of the lung being irregularly puckered and nodu- 
lated by the indurations, the contraction of membranes, and the emphysematous 
distention of the uncondensed texture. The old date of these changes is plain 
from their hardness, and gray colour, and the complete orgemization of the false 
membranes lining the cavities, or uniting their sides. Near the same parts, but 
more abundantly in the middle and lower parts of the lung, there may be cavities 

* It would be more correct to say often. — [Am. Ed.] 

+ There is no doubt that many such cases recover. Cicatrices or calcareous tubercles 
remain often in healthy persons. — [Am. Ed.] 
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of more recent formation, with their walls, comparatively soft, ragged, or imper- 
fectly lined by albuminous matter ; and there may be likewise more or less of the 
different kinds of consolidation — circumscribed and diffused, gray, red, and dark- 
coloured, — which constitute the earlier stage of phthisical lesions, in parts gene- 
rally exhibiting the changes into crude and soft tubercle. It is sometimes not 
difficult to recognise, in these different appearances, the lesions which have been 
connected with the several successive attacks which the history of the patient re- 
cords. Laennec adverts to these successive productions of tuberculous disease, 
which he calls crops of tubercles. 

But many of those affected with chronic phthisis, or circumscribed tubercle of 
the lung, die sometimes from other diseases connected with this lesion, such as 
haemoptysis, pneumonia, bronchitis, pleurisy, perforation of the pleura ; sometimes 
from causes unconnected with it, such as fevers, inflammations of other viscera, 
accidents, &c. These cases give us the opportunity of seeing consumptive disease 
in its slighter forms; and they are so common beyond middle age as to have been 
met with in more than half the cases in which we have thoroughly examined the 
lungs of subjects who have died of various diseases in London and Paris. It is 
easy to discover these partial lesions, on feeling the lungs between the fingers, and 
cutting into any resisting or indurated portion, which will be found to be a gray or 
red induration, a yellow or cretaceous tubercle, or the remains of one, a smooth 
cavity or a cicatrix, to which may sometimes be traced obliterated bronchial tubes. 
In a few instances we have met with cavities of a considerable extent, without any 
remains of tubercle, the walls only being composed of condensed pulmonary tissue, 
smoothly lined by a false membrane, which sometimes is opaque, fibrous, and 
rather thick, and sometimes as thin as mucous membrane. We shall presently 
revert to these facts as proving that phthisical lesions are generally destructive, on 
account rather of their extent and constitutional origin than of their nature. 

Laennec and several subsequent writers have treated of latent phthisis as a 
distinct variety : but seeing that the cases falling under this denomination differ 
from the common, the acute, or the chronic forms of consumption, only in their 
general symptoms being less marked than usual, or being disguised by the symp- 
toms of various other affections with which the disease is complicated, it does not 
seem correct to separate them into a distinct variety. But it is highly important 
to know that all the varieties of phthisis may present very different degrees of pro- 
minence in the usual symptoms, and that they may be masked, even to their last 
stages, by affections of other organs, particularly of the stomach, intestines, and liver, 
and by various fevers, as well as by previously existing or concomitant affections 
of the respiratory apparatus, especially bronchitis, laryngitis, pleurisy, and pneu- 
monia. In all these cases the physical signs will genei-ally furnish the means of 
diagnosis : but in many instances the general symptoms likewise, if attentively 
studied, will indicate the nature of the disease ; and it is from' inadvertency on the 
part of medical men, and from their preconceived notions and those of the patients, 
as much as from the obscurity of the symptoms, that phthisis is so frequently over- 
looked. We think it neccessary to warn the young practitioner not to conclude 
that a cough is merely a " stomach cough," a "liver cough," or an " hysterical 
cough," because there is marked disorder of the corresponding organs, nor that 
shortness of breath and night sweats proceed from general debilUy; nor that 
symptoms are not phthisical because the patient has long suffered from pulmonary 
catarrh or chronic laryngitis, until he has found, on repeated examination, no 
physical signs of phthisis in the chest. 

Origin and causes. If we attend to the history of different cases of pulmo- 
nary consumption, we shall find that they may be classed in three groups. 1. 
Those in which the individuals had enjoyed very good health until they were at- 
tacked with one or more severe colds or inflammations of the chest, or a fever 
accompanied by pectoral symptoms, sooner or later after which the phthisical 
disease commenced. 2. In other cases, again, the cough and other symptoms 
begin very gradually, without any very obvious cause, and, with as little appa- 
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rent external reason, soon increase to a serious extent, and the consumption runs 
a more or less rapid career. 3. In a third class of cases, the patients have been 
out of health, in a debilitated or cachectic state before the commencement of the 
cough and other local symptoms, which become developed after exposure to cold, 
the stoppao-e of an habitual evacuation, or some other cause likely to occasion local 
irritation or plethora. 

1. In the first class of cases we have the development of phthisis from local 
inflammation or irritation without any evidence of prior constitutional disorder, 
unless an hereditary predisposition, which may be traced in some of these cases, 
may be considered as such. The acute inflammation, whether pulmonic, pleu- 
ritic or bronchial, imperfectly treated and only partially subdued, passes into a 
chronic form, and either immediately developes phthisical indurations in the 
lungs, or by generally lowering the vital powers leads to their formation from 
perverted nutrition, or from the irritation of any fresh exciting cause. Under 
any of these circumstances, chronic inflammation, either by its own local effects, 
or by its depressing influence on the constitution, or by both combined, becomes 
a sufficient cause of pulmonary consumption. As it might be anticipated, con- 
sumptive disease arising in this way is often more limited in its extent, and 
manageable in its course, than that arising from a prior constitutional disorder. 
As the cause is more local, so the lesion is more confined to a part; and we see 
instances of it in the very partial indurations and other phthisical lesions, or the 
traces of them, which we have lately noticed as occurring frequently in the lungs 
of persons who have died of other complaints. The physical character of these 
lesions in many such cases clearly identifies them with those which in greater 
extent constitute chronic phthisical disease. Yet the same local causes that pro- 
duced these limited or solitary tubercles may engender many; and the greater 
the number that the local cause thus developes, the more eff'ect wiU it have on 
the constitution which in a manner takes on a disposition to evolve the new pro- 
duction; hence, therefore, out of a local cause, such as latent or neglected pneu- 
monia, pleurisy, or peritonitis, may arise a general tubercialous disease, involving 
more or less the whole system. Among the local causes of consumption is to 
be reckoned the habitual inhalation of fine solid particles, which is contingent on 
certain occupations, such as those of needle pointers, dry grinders, stone-masons, 
miners, colliers, and such like. The lesions in these cases are, as might be an- 
ticipated, bronchial as well as parenchymatous; and it has been questioned 
whether the consolidation of the lung which is found is really tuberculous; but 
seeing that it tends in the same manner to softening and the formation of vomicae, 
that granular indurations and distinct yellow tubercle sometimes accompany it, 
and that the symptoms and signs are those of pulmonary consumption, we see no 
reason for distinguishing between them. The dependence of the disease, in 
these cases, on the mechanical irritation of the inhaled particles, is sufficiently 
proved by the fact that these particles have been found in considerable abundance 
in the indurated lung, particularly in the case of the Edinburgh stone masons and 
the workers in coal mines, the texture being in the latter case completely black- 
ened by the coal dust. In the case of the steel-workers at Sheffield, described 
by Dr. Knight, the fork-grinders, which grind dry, do not reach thirty-two years 
of age, whilst the knife-grinders who work on wet stones, generally live to forty or 
fifty; The Workmen employed in making gun-flints in the quarries of St. Rock 
are said by MM. Benoiston de Chateauneuf and Clo^ier to be sooner or later at- 
tacked with pulmonary disease, generally tuberculous; and, however robust, 
originally, few pass the age of forty. With such cases may be associated the 
results of the experiments of Saunders, Cruveilhier, and others, in Avhich lesions 
resembling those of phthisis were produced in the lungs of animals after the in- 
jection of mercury into the air-tubes or blood-vessels. The inhalation of vege- 
table or animal dust or particles does not appear to be so injurious, except in the 
case of the feather-dressers, brush-makers, and flock-carders. Accordino- to M. 
Benoiston, the average mortality in the former from phthisis only amounts to 
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71 per cent, for males and lU for females. The injurious character of these 
employments may be explained, when we consider the irritatmg character of par- 
ticles of feathers and hair, and how little they can be softened or decomposed by 
the animal fluids. It has been maintained that the production of tuberculous dis- 
ease in these different employments, is due as much to a bad state of the consti- 
tution induced by confinement, abuse of spirituous liquors, <fcc., as to the local 
irritation: we do not deny that this may have a share; but the greater influence 
of the perpetual local irritation is apparent from the fact, that in other occupa- 
tions in which the confinement and habits are quite as bad, not one-fourth so 
many die of consumption. 

2, 3. We may well consider the second and third classes of cases together, 
for in both the disease has its root distinctly in a state of the constitution, and 
they are distinguished only by an occasional'or local cause being obviously added 
in one class, and not in the other. Unfortunately these form the most numerous 
group of consumptive cases, and those over which, when once formed, medicme 
has but little control. The cachectic condition of the system which precedes the 
formation of tubercle, as well as the circumstances that seem to occasion it, fully 
correspond with the pathological views which we have taken of its nature. Im- 
perfect nutrition, whether from deficient or improper food, or from a permanently 
disordered state of the digestive or assimilative organs; unhealthy air, whether 
from closeness, humidity, or impurities; long continued exposure to cold, as from 
insufficient clothing, where there is not enough vascular irritability to lead to 
inflammation; depressing passions, such a disappointed love, anxiety^ or distress 
from reverses of fortune or other severe calamity; venereal excesses; repeated 
courses of mercury; profuse and very weakening discharges; adynamic fevers, 
and the atonic state that sometimes succeeds to cxanthematous fevers; irregula- 
rities of the uterine function, especially those that lead to chlorosis; the sudden 
suppression of habitual discharges or of long established cutaneous eruptions; 
these singly or combined are the most common causes of the constitutional 
origin of tuberculous disease. They all tend to destroy the balance of the func- 
tions and diminish the tone of the system, and with it that rich fibrinous and 
vital condition of the blood, by which proper nutrition and the organic func- 
tions are sustained. The impoverished blood, defective in that vital albu- 
men with which the tissues are fed and renewed, deposites in its stead a de- 
graded matter, imperfectly or not at all organizable, like that resulting from 
the lower degrees of local irritation or inflammation. The lungs, the lym- 
phatic glands, and a few other organs, become the first seat of these deposites, 
because their textures are in fuller relation with the blood than those of other 
parts are; and if there be in these organs also a congestion, an irritation, or an 
inflammation, the deposition becomes more extensive and rapid in proportion: 
although the inflammation be acute, it may also produce organizable lymph, toge- 
ther with the degraded albumen, tubercle; so, also, we find, that according to the 
natural activity of the nutritive process will be the rapidity of the tuberculous 
deposition and the progress of the disease. In young persons nutrition is most 
active,«so is consumption more commonly spontaneous and rapid; and at no period 
is this more manifest than between the ages of eighteen and twenty -five, when 
growth becomes completed, yet the vessels and their blood do not immediately 
lose their babit of deposition. This view also corresponds with the fact stated 
by Andral, Lombard, and others, that of young persons, consumption shows itself 
earliest in females, in whom growth is sooner completed than in males. But 
throughout the whole period of childhood and of youth, tuberculous disease is 
very common, and under the influence of the causes already enumerated is more 
easily engendered than when nutrition is less active. From the tables collected 
in the work of Sir J. Clark it appears that more than one-fourth of those who 
die from birth to puberty are affected with tuberculous disease. We can under- 
stand why this morbid nutritive activity, this disposition to deposite tuberculous 
matter, should be particularly shown in women after the completion of utero-ges- 
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tation, and in persons on the speedy healing of large suppurating wounds—cir- 
cumstances which, as long as they continue, are known often to suspend the 
progress of consumptive disease. 

Our limits will not permit us to go into many farther details respecting the 
causes of tuberculous disease or of the cachectic condition on which it depends. 
Sir James Clark lays much stress on abdominal plethora, or congested state of 
the portal system of blood-vessels, as the chief cause of this condition; and there 
are many facts which favour the opinion that congestions of various internal parts 
frequently precede the development of consumption; but it is a question whether 
we may not take a link higher in the chain of causes, and view defective or irre- 
gular action of some of the principal secreting organs, or of the capillary circu- 
lation in general, as the precursor of these congestions. Signs of such defective 
action occur in scrofulous constitutions more constantly than those of abdominal 
plethora, and are manifested in coldness of the extremities, blueness of the nails, 
flushing of the face, a dry harsh or a flabby state of the skin, relaxed throat, 
scanty and high-coloured urine, irregular bowels, uncertain appetite and variable 
strength. In many cases pulmonary consumption has been preceded by such a 
condition of the system, and in such instances the disease may begin very gra- 
dually without any very obvious exciting cause, or it may be suddenly developed 
by an inflammatory or febrile attack. It must, however, be confessed, that such 
a condition of the system is often met with without being followed by consump- 
tion; and not a few cases of consumption occur without appearing to be pre- 
ceded by any such disorder of the health. 

The hereditary origin of tuberculous disease is established by the concurrent 
testimony of almost all writers, and it may be considered as one of its most fertile 
sources. Sir J. Clark says that it is transmitted more often to the younger than 
to the elder children of a consumptive family ; and he believes that a deteriorated 
state of the health in the parent from any cause, such as gout, severe dyspepsia, 
cutaneous diseases, debUity from disease or from age, may give rise to the scro- 
fulous constitution in the offspring. The same writer has very judiciously remarked, 
that even in those not inheriting it, a disposition to tuberculous disease may be 
readily induced by bad nourishment, confinement in impure air, and neglect of 
cleanliness during the whole period of their growth, and more especially in early 
years. A child under such circumstances, although born in health and of robust 
parents, becomes pale and thin, with a tumid abdomen and enlarged glands, and 
fetid evacuations ; and unless speedily removed from these unfavourable circum- 
stances, soon dies of some form of tuberculous disease. The same thing is observed 
of the lower animals: thus, the cows confined in close stables in towns, become 
tuberculous ; and rabbits may be rendered so in the course of a few weeks, by 
keeping them in a close damp place, and giving them only poor food. Partly to 
the confinement must be ascribed the fact that many of the monkeys brought to 
this country die tuberculous ; but the change of climate must also be considered 
a chief cause, for negroes who come to this country are especially liable to 
phthisis.* 

Phthisis pi-evails more in temperate than in hot or very cold countries. It is the 
cause of nearly a third of the mortality in London, and not much less in Paris; 
whilst in Russia and in the East Indies, it is far less prevalent. In the West Indies, 
however, it appears firom the table of Sir James Clark to be very destructive 
among the negro troops, where it constitutes one-half of a large mortality ; and in 
the East Indies a considerable number of Malays, Caffres, and Indians, fall vic- 
tims to the disease, which constitutes fi-om one-eighteenth to one-seventeenth of 
the mortality, while among the Europeans it does not cause one in five hundred 
deaths. 

Diagnosis. Having already entered pretty fully into the signs and symptoms 

• Even negroes who are born in temperate climates die of phthisis in a greater proportioa 
than whites. Their unfitness for the climate is at least one cause of this. — [Am. Ed.] 
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of tubercles of the lungs, it will not be necessary to dwell long on the subject of 
diagnosis. In the greater number of instances the features of the disease, together 
with the physical signs, are quite distinctive ; but it often happens that the early 
stages are rendered obscure by certain complications, and it becomes diflacult to 
distinguish, whether, in addition to the more obvious disease, tubercles are present 
or not. These complications are chiefly bronchitis, pneumonia, and pleurisy, and 
the diagnosis is to be made between them combined with tubercle, and the same 
simple. 

Acute phthisis often begins with the signs of general acute bronchitis, accom- 
panied by much febrile irritation. But when tubercles are present, the sound on 
percussion is more or less impaired ; in some parts of the chest the quickness of 
pulse is unusually gi-eat ; there is more tendency to night perspirations than in simple 
bronchitis ; and the symptoms instead of reaching an acme and then declining, 
with a change in the expectoration and in the character of the rhonchi, continue, and 
even increase whilst the patient daily loses strength and flesh. In the generality of 
cases, simple bronchitis prevails most in the middle and lower parts of the chest ; 
that accompanying tubercles always extends to the upper, and often occupies these 
chiefly. The complication of tubercle with pneumonia, which is a very acute form 
of phthisis, may be generally distinguished from simple pneumonia, by its com- 
monly occupying both lungs and progressing from above downwards ; from the 
less rapid increase of the consolidation, by the decidedly hectic form of the fever 
after the first few days ; and by the early production of the signs of cavities accom- 
panied by copious purilaginous expectoration, and sometimes haemoptysis ; none 
of these signs are usual in simple pneumonia. To distinguish in a case of pleuritic 
effusion, whether tubercles are present or not, may be a matter of great difficulty. 
With regard to the compressed lung of the affected side nothing can be deter- 
mined, and as there is no longer a standard of comparison for the sound side, 
absolute signs alone can be depended on, such as decided dulness, bronchial or caver- 
nous breathing, or pectoriloquy under the clavicle, or a permanent mucous or sub- 
crepitant rhonchus. In the entire absence of these, and when the respiration 
is clear and puerile throughout that side, and the general symptoms and the 
aspect of the patient is not tuberculous, it may be presumed that there are no 
tubercles. 

We have before adverted to the diflSculty of distinguishing between simple 
chronic bronchitis and that accompanying limited or early tuberculous disease; 
and we must refer to the description of the physical signs for the chief means of 
diagnosis. Without attention to the physical signs, chronic pleurisy is very liable 
to be confounded with phthisis ; they never fail to furnish a diagnosis in the much 
more complete dulness and absence of respiration in pleurisy, particularly in the 
lower part of the chest, on one side only ; in the enlargement of this part and the 
smoothness of the intercostal depressions, which contrast strongly with their sunken 
condition in phthisis. When the effusion has been partly removed, and partial 
contraction of the chest taken place, although from the dilatation of the tubes there 
may be pectoriloquy and other signs of cavities, yet the alteration of shape affects 
the side more extensively than phthisis does, and a perfect dulness remains in the 
mfenor parts, which is quite unlike the condition induced by phthisis. The diffe- 
rent character of the expectoration also will form another ground of distinction. 
Dr. Stokes thinks that tubercles are not uncommonly produced during the absorp- 
tion of an empyema, and mentions, as their signs, the occurrence of symptoms of 
new pulmonary disease, with hectic, quickened pulse, an increasing dulness and 
signs of irritation under the clavicle or scapular ridge. 

Phthisis is sometimes disguised by chronic laryngitis; the aff"ection of the voice, 
character of the cough, and other symptoms directing attention exclusively to the 
larynx; but we have before remarked that extensive ulceration of the larynx is 
very commonly accompanied or succeeded by pulmonary tubercle; and on care- 
ful exammation, the signs of this may generally be found under one or both cla- 
vicles by the respiration or by percussion, if not by the voice. 



388 TUBERCULOUS DISEASE OF THE LUNG, OR 

There is one kind of lesion which, even in its physical signs, is liable to be 
mistaken for tuberculous excavations; this is dilatation of the bronchi. 1 his may 
be the seat of a coarse gurgling rhonchus, cavernous breathing, and pectoriloquy; 
and the accompanying chronic bronchitis often causes also purulent expectora- 
tion. The situation, greater extent, and more stationary character ot these le- 
sions may serve to distinguish them: they most commonly occupy the scapular, 
mammary, and lateral regions, and not the infra-clavian; they usually extend over 
a considerable space, but do not tend to spread as tuberculous cavities do. Again, 
if they arise from disease in the bronchi only, they do not impair the sound on 
percussion so much as phthisis does; and if they originate in the pleuro-pneurao- 
nia, the dulness is much more complete, is confined to one side, and is accompa- 
nied by a more marked contraction than that which occurs in phthisis. But the 
general symptoms should also be taken into account. There is seldom with di- 
lated bronchi the degree of hectic emaciation which occurs in phthisis; and when 
they arise from condensation of the lung, there are often cedema and general 
dropsy, which are not common in simple phthisis. 

The diagnosis of p?ithisis is easy enough in the advanced stages, or even in the second pe- 
riod before softening has taken place. The physical signs conjoined with the general symp- 
toms are then conclusive; but in the early stages of the disease the diagnosis is often difficult. 
If phthisis be regarded merely as a local disorder, the signs of it will be frequently deficient, 
because the local mischief is formed very slowly, and at first is so slight as to produce very in- 
significant obstructions to the respiration, and very little tendency to cough. If the disease of 
the lungs be regarded merely as a part, and as it were, a sign of a general disorder, which is 
usually betrayed by certain symptoms, the diagnosis is greatly facilitated. 

Regarding the disease in this light, the following circumstances will guide us in forming a 
probable and often a certain diagnosis in commencing phthisis. If the physical and other 
local signs are added to the symptoms referrible to the constitutional disorder, the diagnosis is 
of course much more unequivocal than in those cases in which the general symptoms are alone 
formed. 

1. The diagnosis in these .cases is formed in part by way of exclusion; that is, many of the 
symptoms of the general tuberculous disease acquire their chief value from the absence of any 
apparent lesion which is capable of producing them. If they occur in young persons, espe- 
cially if from hereditary causes or habits of life they are exposed to phthisis, the probability 
of the development of this disease is of course enhanced, and the diagnosis is assured. 

2. In chronic cases of phthisis, the general signs are emaciation, which is often accompa- 
nied by a good appetite and a tolerable digestion, and a changed colour of the skin, which 
seenis dusky or earthy in its hue. Rounding of the extremities of the fingers, and a bluish 
lint of the sclerotica and the occasional flush of the checks have long been known as frequent 
symptoms of phthisis, but are less important than the colour of the skin and emaciation. 
There are a number of other general symptoms which are occasionally met with in com- 
mencing phthisis, but they are more or less irregular in their appearance, and are therefore 
pf value only to one who is perfectly familiar with them. 

3. In acute cases the disease is generally characterized by high and continued fever, with 
a, quick jerking pulse ; the fever continues throughout the whole twenty-four hours, but is 
more severe in the after period of the day than at any otiier time, and at night is apt to ter- 
minate in profuse sweating. There are sometimes cliills in this stage of the disease, but this 
is by no means universally the case; in this respect the formative fever of tuberculous dis- 
eases differs from the hectic of the latter stages of it. The character of the pulse is almost 
peculiar; it is very quick, irritated, and more readily distinguishable by the finger than easy 
to describe. The fever is almost pathognomonic of acute phtliis;s, if there be no decided local 
lesion or other obvious means of explaining if. The fever is much more similar to that observed 
in some varieties of inflammation of serous membranes, especially empyema, than to the 
ordinary hectic, And this similarity in the constitutional symptoms of the pleurisy and other 
inflammations of the serous membranes of the chest, isoiie of the points of connexion between 
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these diseases; seeming to show that in these cases tiie moibid action of the body is very 
analogous if not precisely similar. 

4. The last means of diagnosis by the general symptoms, of commencing phtliisis, is tho 
existence of certain affections which are closely connected with the disease ; these are the 
inflammations and the tuberculous diseases of other organs than the lungs, such as the small 
intestines and the serous membranes. When these are discovered they often explain tho 
nature of a tuberculous disease of tlic lungs, and arc sufficient to distinguish it from ordinary 
inflammations. G. 

Prognosis. In a disease which causes so large a proportion of the mortality 
of the human race, it may well be supposed that the prognosis is generally most 
unfavourable; lintil Laennec discovered sure means of detecting tuberculous le- 
sions, and also proved by anatomical researches that they are sometimes cured 
by a natural process, it was generally believed that they were quite incurable and 
must sooner or later prove fatal. In making these discoveries, Laennec altered 
the state of our knowledge, chiefly by showing those to be cases of consumption 
which were formerly not admitted to be such, simply because they recovered. 
After the diagnosis has been distinctly made by aid of the physical signs, and 
the disease proved to be tuberculous, the prognosis is to be formed chiefly through 
the general symptoms. The extent of the pulmonary lesion, may, indeed, only 
be determined by the physical signs, the dulness of percussion and respiration, 
the rhonchi, resonance of the voice, and signs of excavation, whether they are 
confined to a small space or extend to a considerable portion of both lungs; and, 
in the latter case, the rapid progress of the disease to a fatal termination may be 
at once prognosticated. But where, as is often the case, the physical signs esta- 
blish the presence rather than the amount of the disease, we must refer to the 
state of the general health, to determine the probable time during which the con- 
stitutional strength may struggle against the disease, and the chance, if there be 
any, that it may get rid of it. When the cough and dyspncea are distressing, 
with copious purulent expectoration; the pulse constantly quick; the accessions 
of hectic severe, with or without night sweats; the loss of strength and flesh con- 
siderable and progressive, — no hope can be entertained with regard to the result, 
which will terminate unfavourably in a short time. When the dyspnoea is consi- 
derable, death generally takes place before the emaciation is extreme; and this is 
commonly the case in acute phthisis, and where the fatal termination is caused by 
an inflammation or haemorrhage of the lungs supervening on the tuberculous le- 
sion. In such cases, oedema of the feet, face, and other parts sometimes precedes 
death. But in the less rapid cases, and those which run their full course, the 
emaciation is excessive, and nothing increases it and the weakness so much as 
the colliquative diarrhoea, which generally occurs in the last stage of the disease. 
Shortly before death, the expectoration is sometimes suppressed, and sometimes 
it is changed in appearance, being a dark dirty green, or a reddish purilao-e with 
no mixture of mucus or froth. 

The progress of the more prolonged cases is rarely uniform ; it is marked by a 
series of attacks of increased symptoms, with a temporary amendment between 
them. This increase is generally referred to the weather, or increased exertion, 
and under favourable circumstances may be decidedly checked. Thus, patients 
often pass several years, losing ground in the winter and spring, and rallying some- 
what during the summer, until, at length, they sink either under an attack severer 
tlian usual, or fairly consumed by the reiterated attacks of the disease. In some 
cases the improvement is more decided and lasting : the lever abates ; the pulse 
loses its frequency; the cough subsides, and the expectoration becomes mucous 
and nearly ceases ; and, in a few instances, the disease is entirely removed, and 
the flesh and strength restored. The local signs that countenance the hope that 
such an improvement may be lasting, are, a diminution of the pectoriloquy, caver- 
nous breathing, and other signs of the excavations, the restoration of some ves«- 
cnlar respiration and sound on percussion to the part, whilst in the rest of the 
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lungs the sounds are natural. There can be little hope of permanent improve- 
ment if there is strong hereditary predisposition, or marked symptoms of tuber- 
culous cachexia, or any functional or constitutional disorder which materially im- 
pairs the general health. 

Treatment. We have been led to conclude that the most important elements 
in the production of phthisical lesions are, a state of constitutional weakness or 
defective nutrition, and a local vascular irritation or congestion : these elements 
predominate in various proportions in different cases, and will require a corre- 
sponding variation in the treatment ; but in almost every case, both the consti- 
tutional and local causes must be duly investigated and treated, or success will 
be only a matter of the most incalculable and irrational chance. In treating of 
the causes of consumption, we arranged cases in three groups: 1. Those arising 
from local disease ; 2. Those originating from constitutional disorder, or heredi- 
tary predisposition, without any known previous local disease ; and, 3. Those 
arising from local disease in subjects of hereditary or acquired scrofulous or 
phthisical constitution. In the last two, constitutional causes are recognised ; and 
in the first, the local disease may act, not only by developing in the lungs lesions 
which tend to run a phthisical course, but also by injuring the functions gene- 
rally, so that here, too, a constitutional cause becomes added. In no case, there- 
fore, should we exclude constitutional treatment from a prominent place in the 
management of consumptive patients. It is where local disease has been the chief 
cause of the mischief, that we have the best chance of curing consumption, and 
the more so in proportion as the local lesions are limited, and the constitutional 
powers little impaired. 

The chief indications in the treatment of tuberculous disease are, to diminish 
those local irritations and congestions that lead to the formation of the indurations 
or tubercles ; to coirect the condition in the system which degrades the nutritive 
process, and disposes to the deposition of imperfectly organized products ; to pro- 
mote the removal of those already deposited ; and to treat troublesome symptoms 
and accidental compUcations. These indications will predominate very diife- 
rently in different cases, and in the different stages of similar cases ; and although 
all should generally be kept in view, it wDl be more convenient to consider the 
treatment in relation to the stages of the disease than to these separate indica- 
tions. 

First stage. The symptoms of the early stage, that of the indurations, are 
those especially of vascular irritation and obstruction; hence this is the period at 
which antiphlogistic and counter-irritant remedies avail most. General blood- 
letting of from four to eight ounces, repeated every week or ten days, were highly 
recommended by Morton, Dovar, Fothergill, and Pringle, and more recently by 
Dr. Hosack of New York, and Dr. Cheyne of Dublin. The practice is" still 
much pursued in this country; and if judgment be used with regard to vascular 
strength of the subject, it is one of the most important agents which can be em- 
ployed. We would, however, with Sir J. Clark, limit its use to cases in which 
there are marked signs of plethora, or of pulmonary inflammation, congestion, or 
haemorrhage; and in other cases, and subsequently," prefer moderate local bleeding 
by leeches below the clavicles. The latter measure should be repeated whenever 
an increase of pain or cough, with a bloody tinge in the sputa, dulness on percus- 
sion, and irregular respiration or rhonchi under the clavicles, indicate a congested 
slate of the lung about the suspected indurations. 

In cases of greater debility, or where there appears to be a defect of blood in 
the system, blisters or other counter-irritants are more suitable than blood-letting. 
One of the best agents of this kind is a saturated solution of tartarized antimony, 
to be rubbed in below the clavicles twice a-day, until a papular or semi-pustular 
eruption is produced. The friction should be renewed from time to time when 
this eruption dies away, as the symptoms may require it. AVe have sometimes 
added hydriodate of potash to the solution, with the effect of rendering it more 
irritating, and perhaps of acting favourably on the constitution by being partially 
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absorbed. Issues and salons cause too much irritation of the system to be useful 
in this stage. A more moderate and general counter-irritation may be produced 
by sponging the whole chest once or twice a-day with salt and strong vinegar, or 
with a liniment of oil of turpentine, acetic acid, and olive oil mixed by the aid of 
the yelk of an egg, as recommended by Dr. Stokes, or with ammoniated liniment 
in various degrees of strength. 

The efficacy of internal sedative or antiphlogistic remedies is more doubtful; 
except so far as they tend to diminish the irritation of the cough and the pain. 
Thus digitalis, hydrocyanic acid, and colchicum may, in some cases, subdue a 
temporary vascular excitement, and thus give relief; but the utility of continuing 
them long with the view to permanently reduce the pulse, may well be questioned; 
for they may thus do more damage to the constitution, than give relief to the irri- 
tation. In case of increasing bronchial or parenchymatous inflammation, or of 
fever, salines, antimonials, and other means of increasing the fluid secretions, will 
be proper as usual. 

The narcotic remedies, such as opium, conium, hyoscyamus, belladonna, aco- 
nite, and hydrocyanic acid, are occasionally useful to allay cough and pain, espe- 
cially when these symptoms are associated with high nervous sensibility or a 
tendency to spasm; but they have no influence on the incipient phthisical lesions, 
or on the inflammations or irritations accompanying them; and unless given judi- 
ciously, they may disorder the gastric and alvine function, and thus injure the 
state of the constitution. 

But are there no remedies which will promote the removal of the induration 
themselves? We can answer this but doubtingly; but if we may be guided by 
analogy, we might be led to hope that the removal of morbid deposites, when re- 
cent, may be facilitated by the aid of certain medicines. Thus we see tumours 
of various kinds, enlarged glands, and depositions in the joints, sometimes reduced 
under the use of mercury, of alkalies, or of iodine; and although there are many 
forms of deposite on which these remedies exercise no influence, and others in 
which their power is very equivocal, yet the limits of their action are not so de- 
fined as to prove that all the kinds of induration which precede tuberculous depo- 
site are quite beyond their reach. The influence of these remedies in promoting 
the absorption of the simpler products of acute inflammation is scarcely doubted; 
and arising, as the lesions of phthisis occasionally do, from acute inflammation, 
and presenting various gradations which remove them only step by step from its 
products, it would be unreasonable to assert, without sufficient evidence to prove 
it, that they are wholly beyond the reach of such medicines. Dr. Stokes consi- 
ders that the strumous inflammation which constitutes incipient phthisis, may 
sometimes be arrested by a course of mercury producing plyalism; and he gives 
two or three cases to show the success of this mode of treatment. He admits, 
however, that its utility needs confirmation, and its exhibition must not be lightly 
attempted. It may, perhaps, be useful where the pulmonary lesion originates in 
acute inflammation, which has not proceeded to suppuration; otherwise its influ- 
ence is generally so injurious in scrofulous constitutions, that we cannot advise 
its employment. This does not apply to its occasional use as an aperient, which 
is generally beneficial in this, as well as in other chronic diseases, in which the 
abdominal secretions need its aid. 

Sir James Clark, on the ground of Dr. Carswell's view of the usual seat of 
tuberculous matter, has recommended anew the old practice of a course of emetics 
in the early stage of phthisis. The testimony of several English writers of the 
last century, Morton, Parr, Reid, Marryatt, &c., is strong in favour of the suc- 
cess of emetics in arresting and even curing the disease; but as we know that they 
did not possess the means of distinguishing phthisis in its early stages from other 
affections, we lose much confidence in their testimony. Nor are we disposed to 
trust implicitly the report of the only recent authority, Dr. Giovanni de Vittis, 
whom Sir J. Clark adduces: he states that in less than four years, 176 cases of 
phthisis were discharged from the hospital perfectly cured, 47 in the first stage, 
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102 in the second, and 27 in the third. But although these statements are too 
strong to be accepted Avithout reserve, they are sufficient to warraiit a farther cau- 
tious trial Of this method of treatment, in cases where there is sufficient strength 
to bear it. Various emetics have been recommended. Dr. De Vittis gav-e half a 
erain of tartar-emetic in a table-spoonful of sweetened mfusion of elder flowers, 
repeating the dose in fifteen minutes if necessary. This practice was pursued 
every morning and evening; the diet being farinaceous. Clark prefers an enietic 
of ipecacuanha, or sulphate of zinc, or sulphate of copper, using only a little fluid 
during its operation, and for this purpose warm camomile tea is best. It may be 
given every day or less frequently, according to the urgency of the symptoms. 
Several writers assert that emetics may be continued every other day, and even 
oftener, for months without inconvenience. Sir J. Clark says, " There can be 
no doubt that the physicians who employed emetics thus extensively, were fully 
assured of the advantages Avhich they produced; and their patients, we may con- 
clude, must have been equally sensible of the benefit derived from them, other- 
wise it is scarcely credible that a practice so disagreeable would have been pre- 
scribed or persevered in." The same author supposes the action of emetics to be 
in a great measure mechanical, dislodging the tuberculous matter, which, accord- 
ing to Dr. Carswell's notion, is first deposited on the free surface of the bronchial 
membrane. We would rather ascribe their beneficial operation to their powerful 
impression on the whole vascular and secernent systems, which tends to remove 
local congestions and obstructions, and to render all the secretions more fluid and 
free. Itis not probable that this unpleasant practice will be sufficiently adopted 
or pursued as to be extensively useful; and there are many cases in which it can- 
not be even attempted. 

We expect more from a much more manageable remedy, which we believe 
also to be capable of promoting the removal of phthisical lesions in their early 
stages, or of retarding their increase. This is iodine, in combination with dif- 
ferent bases. We have been in the habit of giving it in incipient cases of con- 
sumption for the last twelve years. Dr. Baron of Gloucester, Dr. Morton of 
Philadelphia, and several others, have also spoken strongly in favour of this 
remedy. The form which we have found to agree best is the hydriodate of pot- 
ash in small doses (two or three gr.) three times a-day with twenty or thirty 
drops of liquor potassae, in decoction of sarsaparilla, infusion of calumbo, or dis- 
tilled water, according to the state of the system; adding a little tincture of hen- 
bane, digitahs, ipecacuanha, wine, or other medicine that the predominant symp- 
toms may indicate. Where there is a tendency to feverish irritation, it may be 
given in a nitre draught; where there is vascular debility it may be combined 
with mild tonic infusions. In chlorotic and in exsanguine scrofulous subjects, 
the iodide of iron is a suitable form; when it is borne, not causing headach and 
fever, or increase of cough, *it rarely fails to improve the state of the general 
health; but it should always be combined with occasional local depletion, or ex- 
ternal counter-irritation of the chest. When iodine agrees (and by varying its 
form and combination it may be generally made to agree,) it increases all the se- 
cretions, and seems to give increased activity to the whole capillary system. In 
cases of gastric irritation with pain in the stomach or heat in the throat, thirst and 
florrid-tipped tongue, it should be suspended, and a dose or two of hydrarg. e 
creta given, followed by a few small doses of castor oil or a saline aperient; and 
after a few days the hydriodate of potash maybe resumed, guarded by the fre- 
quent use of a farinaceous diluent. 

In tlie Irentmenl of consumption and oilier tuberculous diseases, no single remedy is nearly 
so useful as iodine and its preparations. My own practice leads me to prefer the simple solu- 
tion of iodine or liydriodule of potass (^i iodine and J^ij hydriodate of potash to^vij of water.) 
The patient slM)uld take five drops of this solution three times daily, and if no inconvenience be 
felt, he may increase the dose gradually and slowly to ten drops. I do not give it in larger 



PULMONARY CONSUMPTION, {Treatment.) 393 

doses, unless in some rare and exceptional cases. The hydriodate of potash may be substi- 
tuted for the iodine, it is more tonic, perhaps more stimulating in its effects, but less purely 
alterative. If the patient be anemic, the iodide of iron is a better remedy than the iodine 
itself. All these preparations are best fitted for commencing cases of the disease, when the 
patient is labouring under slight bronchial inflammation, with commencing constitutional irri- 
tation and emaciation, and to the more chronic cases in which the tuberculous deposite is 
formed very slowly with little fever. 

Many acute cases of phthisis, and the greater number of (hose which are advanced so far 
as the formation of cavities, arc not benefited by the iodine, at least T have had no reason to 
be pleased with its effects. The remedy may be combined with alteratives, tonics, and many 
modifications may be made in its mode of administration, such as giving it onlj' once a-day, 
and from time to time it should be discontinued, and may be again resumed when the tem- 
porary irritation has subsided. 

Inhalations of various kinds have again attracted notice after being nearly disused. The 
most of them are certainly of benefit as means of relieving the chronic bronchitis which often 
attends and aggravates consumption. Iodine has also been prepared and used in this way. 
My own trials with it have led me to think favourably of it, under the same circumstances in 
which it acts well as an internal remedy. The method proposed by Sydenham of combining 
it with coiiium answers well, or it may be used in its pure state. A grain or two may be 
placed at the bottom of a tumbler, which should be immersed in a bowl of hot water, and the 
iodine inhaled by surrounding the vessel with a cloth, and breathing the vapour. If much 
irritation and disposition to coughing come on, the inhalations must be suspended, and if the 
patient is permanently irritated, the attempt should be given up. The iodine probably causes 
a decided local action on the bronchial membrane, and afterwards is absorbed so as to produce 
its ordinary constitutional effects. G. 

But even in the cases in which phthisical lesions are most limited and merely 
nascent, we must never forget that it is not these lesions alone that we hope to 
remove. Their very presence in the system, or the operation of the constitu- 
tional or local cause that produces them, may lead to the formation of more; and 
in our treatment of the local causes, we should ever endeavour to remove those 
low degrees of vascular irritation, or that unhealthy condition of the nutrient mat- 
ter of the blood, which, singly, or combined, occasion the deposition of tubercu- 
lous indurations. But the constitutional treatment is also of the utmost moment; 
and in this we should seek for all those circumstances and agents that may best 
promote the due action and balance of all the functions. The purest air, and 
the most suitable climate for regular and ample exercise in it; the most nutritious 
food that the digestive organs can easily assimilate, and that the vascular system 
can bear without excitement; such remedial agents as give at once tone to the 
system, and promote the free action of all the secreting organs, together with 
friction, exercise, and proper clothing to maintain the activity of the superficial 
circulation; — these are the means which are rationally indicated to fulfil the ob- 
ject of improvement of the general health. But these means must be much varied 
to adapt them to the wants and capacities of individual cases, and it is in the study 
of these, and in the power of adapting the means to them, that the ability of the 
practitioner is seen. 

Of remedial measures, those already named in relation to the local lesions and 
particular symptoms, may be combined or modified so as to act favourably on 
the functions at large. This is especially the case with iodine. Occasional mer- 
curial and saline aperients will be generally needed to prevent internal conges- 
tions, and to promote the sufTicient action of the abdominal viscera; but they 
should not be carried to excess, and their operation should be aided by due atten- 
tion to diet. So also the functions of the kidneys, and the skin may in particular 
cases be ameliorated by the aid of medicines; but the more that can be done by 
clothing, diet, and regimen, the better. Clothing, in particular, should be most 
carefully attended to; we have in it the means of affecting, sometimes powerfully. 

Vol. II.— 50 
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the whole vascular system; and if so regulated as to maintain a permanently 
warm and supple, but not relaxed state of the whole surface and of the extremi- 
ties, it would prevent many of those fresh colds and exacerbations which are the 
great bane of phthisical invalids. In case of these aggravations, which commonly 
consist in an increase of bronchitis, but sometimes are pneumonic or pleuritic, the 
remedies for these affections must be cautiously resorted to; always limited by 
the reflection that we are treating a subject that may already be weak from dis- 
ease, in whom the restorative powers are lower than usual, and in whom the per- 
manent source of irritation in the lungs will preclude that complete relief that 
antiphlogistic measures may give in simple inflammations. 

In case of haemoptysis, much care is required to remove the congestion or 
vascular fulness Avhieh occasioned it, before attempts be made to arrest it with 
styptics; otherwise the congestion may pass into inflammation, which, occurring 
in a lung tuberculated and consolidated with hsemorrhage, is particularly destruc- 
tive. Moderate repeated bleedings from the arm, or by cupping, and the use of 
tartar-emetic in small doses, not sufficient to cause vomiting, together with digi- 
talis and nitre, and morphia in case of nervous agitation, are the measures we 
have found most availing. If, in spite of this, the haemoptysis continue to any 
amount, the super-acetate of lead, in the doses of two or three grains, with half 
a grain or less of the aqueous extract of opium, should be given every two hours, 
or as often as the urgency of the case may require. Fluid drinks in any quan- 
tity, especially warm, must be carefully avoided. Slight cases of haemoptysis 
are sometimes eff'ectually treated by a saline aperient, with diluted sulphuric 
acid; and freely opening the bowels always aids to prevent the return of haemor- 
rhage. 

Pure country air is almost indispensable to give any chance to the consump- 
tive. If the disease be limited and chronic, and circumstances prevent him from 
giving up his employment in town, he should at least sleep in the country, and 
take every opportunity of longer absence. But the country must be dry, and 
not too much exposed to the east and north: otherwise it may only change the 
evil from cachexia to inflammation. There is no air which is so truly an anti- 
dote to the poisonous eflfects of a town residence, as that of a dry sea coast; and 
the more open this is for the summer, and the milder and more sheltered for the 
winter, the better for the consumptive. The benefit that patients often quickly 
experience from the change is most striking, even in the more advanced stages 
of consumption. To profit fully by the influence of pure air, the patient should 
be as much out of doors as the weather will permit: and use as much gentle ex- 
ercise, both by Avalking and riding on horseback, as the state of the strength will 
allow, without inducing much fatigue. To those who bear them pretty well, 
sea voyages are sometimes highly beneficial; during the summer season, these 
may be confined to yachting about our coasts or crossing our seas; but the voy- 
age to India, the Cape, to Madeira, or to the Mediterranean, may, with advan- 
tage, be made at a later season, with the view to pass the winter in these more 
genial climates. Of places for winter residence abroad, Madeira, Rome, and 
Nice, are generally considered the choicest spots; we much prefer the former. 
Were there suitable accommodations for English invalids, we have reason to be- 
lieve that parts of the north coast of Africa, particularly Tunis, would afford a 
climate better suited to the consumptive than any odi'er of the Mediterranean. 
Of the milder spots in our own islands, the UnderclifT in the Isle of Wight, 
Torquay, and Hastings, and the Cove of Cork, are most favoured; but many 
places on the southern and western coasts, also, present many advantages in 
point of mildness and equality of temperature, over all inland situations. When 
circumstances do not permit removal to these spots, and even in them in severe 
weather, the patient must be kept to rooms moderately and equally warmed 
(from 55° 65°, according to the feelings,) and as airy and well ventilated as they 
can be made without risk of draughts of air. 
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The selection of the best climate for consumptive patients is often a matter of considerable 
difficulty. To the places recommended, we may add Hycres in France — both the mainland 
and the adjoining islands; St, Augustine in Florida, and several points in the West Indies, 
of which Santa Cruz seems the most desirable. In all, or most of these situations, consump- 
tion is more or less prevalent among the natives, but to a foreigner, the great advantages of a 
winter at them consist in the avoidance of the keen northern winters which are injurious to 
most but not to all consumptives, and the facilities aflPurdcd for abundant exercise in the open 
air. The journey and the change of scene are also decidedly curative, or at least palliative 
agents. 

But much mischief is often done by indiscriminate banishment of patients from home. 
None should be sent who off'er the following objectionable points: 

1st. Those who are strongly averse to the journey, especially if the disease be at all ad- 
vanced; for the moral eff'ects which result from this species of banishment will more than 
counterbalance the possible advantages which might result. 

2d. Patients labouring under acute phthisis with much fever should never be sent upon a 
journey : it is almost always mischievous to them. 

3d. In the advanced stages of the disease no benefit can accrue from the journey, at least 
there are few exceptions to this, and then it is only allowable when the patient is himself 
strongly desirous of the attempt. 

4th. There is a fourth class of phthisical patients who are positively injured by warm 
weather, and who can readily indicate the climate which is most fitted for them. G. 

The diet in the early stage of consumption should generally be of a mild and 
unstimulating character, consisting chiefly of milky and farinaceous food. Some- 
times white fish and chicken may be allowed ; and a state of vascular debility, 
or previous habits, may make the plainer kinds of meat necessary ; but this is espe- 
cially the period of irritation or congestion, and more mischief is likely to result 
from repletion than from moderation. For the same reason fermented liquors are 
not generally admissible at this period. 

Second and third stages. When the signs and symptoms announce that the 
tubercles are softened and cavities in the lungs formed, it will generally be neces- 
sary to modify the treatment in some degree, for the constitutional debility then 
commonly increases and the irritations may have diminished, or at least have not 
kept pace with the progress of the disorder. Here depletions are less needed, and 
worse borne ; and a somewhat tonic plan of treatment, with soine of the prepara- 
tions of bark or iron if they can be borne, and more generous diet, with meat and 
m£ilt liquor, may often be adopted with advantage ; still counter-irritation will 
prove useful in most cases, and in these stages those kinds which cause a purulent 
or muco-purulent secretion will generally produce most benefit. In fact, the same 
abatement of irritation which we have before described to accompany free purulent 
expectoi-ation, wDl in some degree follow from this external suppuration, without the 
wasting and harassing effect of such a discharge firom the lungs. With this exter- 
nal outlet as a sort of safety valve, strengthening medicines and nourishment may 
be borne ; and there is less risk in restraining any excessive secretion which may 
take place from the lungs, the bowels, or the skin. Much attention is necessary 
to keep up the artificial discharge, whether it be by the formation of successive 
crops of pustules, by tartar-emetic solution or ointment, or some similar suppura- 
ting liniment, or by a seton or issue. If it be suddenly checked, there will in 
all probability be an increase of pulmonary irritation, perhaps attended by the depo- 
sition of more tuberculous matter. In slighter cases, or where the Aveaknessand 
irritability forbids these measures, occasional blisters, or the frequent use of 
milder liniments, containing tartar-emetic and hydriodate of potash, or diluted 
nitro-muriatic acid and oil of turpentine, are often productive of some benefit. 

In the softened tuberculous and ulcerated stages of phthisis the constitutional 
powers especially need support : and it is then, more particularly even than in the 
first stage, that the general measures are required ; but unless the disease be limi- 
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ted in extent, there is, for the same reason, less hope of their success. The disease 
has existed longer, and passed into a stage in which it is more likely to have 
tainted the system. The preparations of iodine and other tonic alteratives should 
be used more freely ; and the general health supported by all the medical and 
hygean circumstances that can be brought to bear on it. There are vomicae to be 
evacuated, and the object is to assist nature in effecting this object ; in protecting 
the lungs from farther injury during this process, and in effecting the healing of the 
fistulous cavities which are left. The means already recommended to strengthen 
the general health, are those which most conduce to these ends ; but it is necessary 
to advert to some topical measures which have been supposed to promote greatly 
these objects. These are the direct application of certain gases or vapours to the 
lungs themselves, by means of inhalation. The only agents to which we need 
advert, as having been by good authority reported to be useful are chlorine, the 
vapour of iodine, and that of tar. The last was recommended by Sir A. Crichton. 
The vapour is diffused through the patient's chamber, by heating the tar to gentle 
ebullition, with a little carbonate of potash to retain the irritating pyroligneous acid. 
From the more extensive trials of Dr. Forbes, it appears that this remedy was 
often injurious and seldom of marked benefit in phthisis, but in bronchial disease 
it proved salutary. Dr. Morton of Philadelphia, and Drs. Hufeland and Neu- 
mann of Berlin,are stated by Sir J. Clark to have reported more favourably. The 
inhalation of chlorine was first recommended by M. Gannal, and several French 
physicians have spoken favourable of it. Sir C. Scudamore reports that he has 
effected several cures by the inhalation of chlorine with the vapour of tincture of 
conium or some other narcotic. Sir J. Clark states, that in several instances in 
which he tried it, it relieved dyspncea and apparently suspended the progress 
of the disease. Our own Experience of the inhalation of chloiine is not favourable ; 
having generally found it increase the cough and other symptoms of irritation; Dr. 
Stokes reports to the same effect. But we should expect some benefit fi'om it, where 
there is litde disposition to inflammatory action, particularly when the expectoration 
is profuse and foetid. The vapour of iodine has also been much extolled as a means of 
promoting the removal of tubercles and the cicatrization of cavities ; but there is 
not yet sufficient evidence in its favour to warrant us in recommending it. The 
usual modes of inhaling these vapours (through tubes adapted to a bottle contain- 
ing hot water with a certain addition of the chlorine or iodine to it) have always 
appeared to us objectionable, inasmuch as the tubes are generally too small, and 
the effort of inhalation is irksome to most patients. It would be much easier to use a 
large open vessel of hot water, such as a basin or jar, and add to it, by degrees, 
the required quantity of liquid chlorine, or tincture of iodine ; or place it in a saucer 
floating on the hot water ; the patient might then approach his nostrils as near as 
he can bear without causing him to cough. This might be repeated twice a-day 
or oftener.- Dr. Corrigan has devised an apparatus by which the liquid chlorine 
or iodine can be made to drop slowly into a vessel of water kept boiling by a 
lamp. He found that when iodine is diflfused in this mode through the apartment 
of the patient for some time, it could be detected in the urine. 

It is not unlikely that by very judicious management, the inlialation of various 
agents may sometimes conduce to a healthier and healing action in the interior of 
ulcerated lungs. But we must chiefly look to the improved state of the constitu- 
tion for this healthy action, and for wiiat is of more immediate moment — a ces- 
sation of that disposition to deposite more tuberculous matter in other parts, 
which too commonly prevails during the softening and the evacuation of tuber- 
cles. 

In very many cases, alas ! no means will stay the progi-ess of consumptive dis- 
ease, and the utmost tliat we can do is to give temporary relief to the more dis- 
tressing symptoms ; to the cough, sometimes by a leecli or two over the wind- 
pipe, but more commonly by various narcotic remedies, such as conium, hyosya- 
mus, hydrocyanic acid, and particulariy opiates, of Avhich the compound camphor 
tincture, and Squire's solution of bimeconate of morphia in small doses, we have 
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found the best ; to pains in the side, by a mustard poultice, a turpentine fomenta- 
tion, and if these fail, by a few leeches or a blister ; to the dyspnoea, by aether 
and ammonia, or paregoric, or tincture of lobelia, or, according to Sir J. Clark, 
by extract of stramonium, half a grain in the day ; to the hectic heats, by sponging 
with tepid vinegar ; to the sweats and to excessive expectoration, by acid and 
tonic mixtures; to the diarrhoea, by astringents, preceded by a mercurial aperient, 
and accompanied by a suitable diet. In not a very small number of cases we 
may considerably prolong life by watchfulness and judicious measures. Con- 
sumption may run its course in a few weeks ; but it may exist in a limited and 
chronic form for many years, and such cases may reward us for our attention and 
judicious treatment, if not by permanent recovery, at least by temporary restora- 
tion of a moderate share of health and strength, compatibly with the errjo3anent of 
life, and with the fulfilment of important duties in society. 

Prevention of tuberculous disease. The small chance of doing good which the 
healing art possesses in tuberculous disease is a great reason why our attention 
should be directed to measures of prevention from which much benefit may rea- 
sonably be expected ; and it is on this department of practice that our improved 
knowledge of the pathology may be brought to bear. The prevention or speedy 
removal of those inflammations and congestions which contribute to develope 
phthisical lesions, and of that state of strumous cachexia, or imperfect nutrition, 
from which they especially arise, constitute the indications for prevention which 
pathology suggests. To fulfil these indications is to remove or counteract the se- 
veral causes which we have specified as producing or increasing consumptive dis- 
ease, and the means of effecting this, comprehend many remedial and hygeianic 
details. It is only necessary here to advert to some of the more prominent. 

The earliest and at the same time the least doubtful cause of phthisis is heredi- 
tary predisposition ; and when this has been fully acquired, either this or some 
other form of scrofulous disease generally ensues sooner or later. But it is very 
probable, as Sir J. Clark has suggested, that the formation of this predisposition 
could be in great degree prevented by attention to the health and alliances of suc- 
cessive generations. " If," says he, " a more healthy and natural mode of living 
were adopted by persons in that rank of life which gives them the power of 
choice, and if more consideration v/ere bestowed on matrimonial alliances, the dis- 
ease which is so often entailed on their offspring might not only be prevented, but 
even the predispoation to it extinguished in their families, in the course of a few 
generations." 

The propriety of avoiding intermarriage with those families which have shown 
proofs of consumption is obvious, as nothing is more likely to increase the ten- 
dency. The health of mothers during utero-gestation and suckling should also be 
carefully guarded ; and the children of consumptive families must be reared from 
birth to maturity with the fullest possible regard to their physical condition, and 
every precaution against causes of disease and derangement of the general health. 
Warm clotliing, well-ventUated rooms, a healthy residence, plain nutritious food, 
but of due quantity and quality, regular and frequent but varied exercise in the 
open air, as far as the season will permit — that on horseback is the best ; daily 
use of the cold bath, or free sponging, followed by friction ; strict attention to the 
state of the excretions, and their regulation, if necessary, by diet and mild reme- 
dies, constitute the chief general means to be employed to fortify the constitutions 
of those in whom there is reason to suspect a disposition to phthisis. Frequent 
change of air, particularly from inland to coast and the converse, is generally be- 
neficial, as far as that can be practised without incuning exposure to an unhealthy 
or too cold an atmosphei'e. Occasional sea voyages are sometimes of marked 
benefit in generally strengthening the constitution. A residence for some years 
in a warm climate is indicated for those whose brothers or sisters have become 
consumptive in this country about a paiticular age ; but on their return, even al- 
though the critical period be passed, unusual care will be necessary for some time. 
So, on the other hand, those who become enervated and languid during the heat 
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of summer, should resort to a mountainous district or an airy coast during that 
period The great object is to prevent the general strength from being lowered, 
or the functions deranged, by any influence whatsoever, and this is generally better 
to effected by hygeian than by medicinal means, but we may and often must bring 
our aid tonics and alteratives of various kinds, as well as the different remedies that 
are required to improve the secretions. It is impossible to enter into any details, 
for very different remedies may be best suited to different individuals; but if there 
be any which are so more commonly than others, these are combinations of iodine 
and of iron, and courses of saline or saline chalybeate mineral waters. With the 
view to strengthen the lungs, and to render the pulmonary system less apt to suffer 
from cold or heat, the regular practice of freely sponging the chest and whole 
trunk with vinegar and water, or salt and water, followed by vigorous friction, de- 
serves especially to be recommended. It not only improves the tone of the respi- 
ratory apparatus, but diminishes the liability to bronchial affections from ex- 
posure to cold : these affections are the most common causes of the development 
of tubercles. 
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Encephaloid disease of the lung.— Scirrhus.— Melanosis and spurious Melanosis. 

We need say little on the subject of encephaloid, scirrhous, and melanose dis- 
ease of the lungs; for their occurrence is too rare to be of much practical impor- 
tance, and they are not known to be influenced by medicine. They may occur in 
a circumscribed form, or pervading a considerable extent of the pulmonary tissue; 
and they would then produce physical signs like those of consolidation from hepa- 
tisation or tuberculation of similar extent, and could be distinguished from these 
only by the history and general symptoms, and by the absence of the constitutional 
indications of tubercles. They commonly cause death, either by their encroach- 
ment on the function of the lungs, or from being simultaneously deposited in other 
organs, such as the mesentery, the liver, the ovaries, &c. But when they occupy 
the lung chiefly, both encephaloid and melanose deposites tend in time to soften 
and form ulcerous cavities as in the case of tubercle. We have seen such cavities 
more than once in both these forms of disease. 

The general appearance of encephaloid disease or medullary sarcoma, is that 
of a brain-white solid, of varying consistence, with a pinker hue than that of tuber- 
cle, occurring either in separate tumours, which are sometimes encysted, or infil- 
trated through the tissues of the lung, and modified by their colours. When 
occurring in separate tumours, it is sometimes soft and cellular ; m other cases 
tougher, and more like the pancreas ; in others, again, it becomes of fibro-carti- 
laginous hardness. A predominance of a loose cellular and vascular structure in 
it, with patches of extravasated blood, give it occasionally the appearance that has 
obtained for it the name of fungus haematodes. We may conjecture that the albu- 
minous matrix of these products is deposited in an organizable form, and vascular 
ramifications are certainly formed through it; but it is deficient in the cohesion 
and contractile tendency of ordinary false membranes ; it does not restrain the 
farther effusion from the vessels, whence the tendency to growth in these produc- 
tions. When encephaloid matter occurs in an infiltrated form in the tissue of the 
lung, it sometimes presents an appearance intermediate between that of tuberculous 
and that of hepatised consolidations ; and unless there be portions of the diseased 
production occurring separately, it might be taken for one or other of these 
lesions. 
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The only form of disease which we have seen affecting the lung, which ap- 
proaches in any degree to scirrhus, is that which we have already described as a 
result of a chronic pleuro-pneumonia ; there being in these cases firm adhesions to the 
pleura, a shrunk state of the lung, and dilatation of the bronchial tubes. The indu- 
ration and glistening texture which the lung so changed sometimes exhibits, espe- 
cially around the larger air-tubes, might lead one to suspect it to be of a scin^hous 
nature ; but we have seen neither the tendency to cancerous ulceration, nor the 
simultaneous occurrence of scirrhus in other parts, which might be expected if this 
induration of the lung were really of a malignant kind. Dr. Corrigan seems to 
have lately described a similar morbid condition, which he calls, not very appro- 
priately, cirrhosis of the lung. 

We have met with several cases of melonosis, or black tubercle, affecting the 
lung, both exclusively, and with the same production in other parts of the system. 
We have seen it combined with encephaloid disease. The black matter may occur 
infiltrated in a natural structure, or in distinct tumours or deposites of an irregular 
cellular organization. We are much inclined to adopt the opinion of Andral, that 
the black matter is nothing but a modification of the colouring matter of the blood, 
in which carbon is in excess, or even in a free state. We have seen the deposites 
exhibit in different parts various shades of colour, from the dark cruor red of 
haemorrhagic engorgement to the deep jet black of perfect melanosis. The inter- 
mediate colours were of a bistre or sepia brown. The organized texture of mela- 
nose tubercles and tumours presents considerable variety, sometimes approaching 
to the most perfect products of acute inflammation, being soft and cellular or 
membranous ; and sometimes having almost the totally unorganized structure of 
scrofulous tubercle. Probably it is only this latter form that undergoes the changes 
of softening and ulceration ascribed to melanosis by Laennec ; and under these 
circumstances, such changes are to be referred to the same causes as those which 
operate in the kindred changes of tubercle. The presence and modification of the 
colouring matter of the blood seems, therefore, to be the essential pathological con- 
dition of this disease, as an altered or deficient vitality of the fibrinous matter is of 
tuberculous affections. 

It is necessary to avoid confounding with melanosis the accumulations of the 
black pulmonary matter, which take place to a great extent in the lungs of old 
people, especially among the inhabitants of large towns. These are probably, as 
Dr. Pearson supposed, derived from the soot inhaled Avith the air; which, we 
presume, finds access to the texture of the lungs chiefly through abrasions, soft- 
ening, or other such lesions of the bronchial membrane, which, in a slight degree, 
often result from a common cold or cough. Whether from this source, or, as 
others have supposed, from an altered state of the colouring matter of the blood 
itself, we think it is plain enough, that when once deposited in any corners out 
of the immediate sweep of tKe circulation, such as in the angles of lobules, near 
old lesions, around large vessels, and in the bronchial glands, there it must lie, 
accumulating until death, or until it is carried oflT by the destruction of the tissue 
by some pulmonary disease. For it consists entirely of carbon; and this being 
totally insoluble in any animal fluid, is insusceptible of absorption, which scarcely 
acts on insoluble solid matter. For the same reason the carbonaceous matter of 
tattooed skins, and the insoluble oxide or chloride of silver in persons coloured 
blue from the too long internal use of nitrate of silver, are permanent, and can 
only be removed with the skin itself. It does not appear that this carbonaceous 
deposite in general interferes materially M'ith the function of the lungs; but there 
are some curious cases on record, in which it has taken place so rapidly and ex- 
tensively as to cause chronic inflammation and consolidation of a perfectly black 
colour, Avhich tends to ulceration and the formation of cavities, as in other cases 
of chronic consolidations. Such cases are described by Drs. Gregory, W. 
Thomson, and others, as occurring particularly in coal-mines, and persons labour- 
ing under bronchial disease whilst continually employed by the light of smoky 
lamps. 
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The general symptoms of encaphaloid or melanotic consolidation of the lungs 
are those of obstructed breathing or circulation, dyspnoea, lividity, and dropsy; 
more commonly than those of consumption and emaciation, which belong rather 
to tuberculous disease. This is explained by their more rapid development, and 
their not so readily leading to softening and ulcerative destruction of the organ. 
When this process does occur, the expectorated matter may afford means of dis- 
tinction. We have seen, in the case of encephaloid disease, streaky red and 
white purilaginous liquid sputa, and, in melanosis, a considerable quantity of 
black matter, mixed with a muco-purulent compound. But such cases are not 
common, and the expectoration is more usually that of the brbnchitis or pneu- 
monia that may accompany the disease. 
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The bronchial glands are not unfrequently found after death in a diseased state, 
even when no symptoms referrible to them had been manifested during life. We do 
not mean the deposite of black matter like that of the lungs, for that is so constant 
that it can scarcely be considered to be morbid. But they are sometimes found 
swollen and red, or containing caseous matter, or osseous concretions. In children 
they are occasionally so enlarged by the deposition of tuberculous matter, as to press 
on the air and blood-vessels, and, according to Dr. Carswell, to produce dyspncea 
and symptoms of obstructed circulation. They sometimes soften, and become 
evacuated by ulceration into the bronchi. Encephaloid disease, as well as ex- 
tensive enlargement, not of a malignant character, may also affect these glands. 
We suspect that encephaloid disease of the lungs generally originates in this 
way, and spreads afterwards along the vessels into the pulmonary tissues. We 
have also met with cases of dulness on percussion on the top of the sternum, 
with signs of obstructed circulation and respiration, with simultaneous enlarge- 
ment of the axillary and cervical glands, betokening a glandular tumour about the 
root of the lungs; and all these symptoms gradually subsided under the use of 
iodine and alkalies; so we conclude that the tumour was simple glandular enlarge- 
ment. Considerable tumours of the bronchial glands might perhaps sometimes 
be discovered by dulness on percussion on the upper portion of the space between 
the clavicles, and on the spinous processes of the upper dorsal vertebrae. The 
tumours generally, however, grow forwards, and we have seen them pushing out 
the sternum or the ribs on one side, and causing dulness at those parts, and symp- 
toms of displacement of the lung farther down. They also may produce signs 
by their pressure on the great vessels, arterial and venous, stimulating those of 
aortic aneurism; and we have known them compress the gieat bronchi to a fatal 
extent. 

The tuberculous disease of the bronchial glands is almost confined to children, and is in them 
the most frequent form of tuberculous deposite. It complicates, therefore, almost all disorders 
of this kind, and is the point which is in most cases first attacked. The glands do not, as a ge- 
neral rule, pass into softening. In the largest number of cases the tuberculous matter becomes 
hard and dry, and is finally converted into a calcareous deposite which is absorbed with great 
difficulty, and sometimes remains ever afterwards. In the smaller number of cases, softening 
actually occurs, and the contents of the cyst which contaiDcd the gland are evacuated through 
an ulcerated opening into the bronchi. 
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There arc no positive signs of tubercles in the bronchial glands, but if they attain a tolera- 
ble size, sufficient to press upon the tubes and diminish their caliber, the patient frequently has 
attacks of spasmodic catarrh similar in many respects to those of pertussis, but less violent* 
if these are conjoined with the general signs of a scrofulous diathesis, the diagnosis becomes 
tolerably certain. The treatment is of course entirely constitutional : iodine and its various 
preparations, and other remedies which act as general alteratives, are the only means from 
which much can be expected in this form of scrofulous disease. G. 



INFLUENZA. 

NomenclaturCi— Description. — History of the principal visitations. — Diagnosis. — Nature of 
the disease. — Source of the epidemic. — Treatment. 

'The malady to which, from the supposed influence of the stars in its produc- 
tion, the name of influenza has been applied, is an epidemic affection, usually ac- 
companied with catarrhal symptoms, and with a depression of strength far 
greater than is proportionate either to the febrile excitement, or to any accompa- 
nying local disorder. It is the liheuma epidemicum of Sauvages, the Catarrhus 
epidemicus of Swediaur, Catarrhus a contagio of CuUen, Ampldmerina anginosa 
of Huxham, Febris remittens catarrhalis of Macbride, By the French writers 
it is called Folette, Coquelurhe, Petite poste. Coquette, Baraguette, Rhume epi- 
demique |^and Grippe,^ Fievre catarrhale; by the Italians, Catarro Russo; by 
the Spanish, Injiuencia Riisa; by the Germans, Huhnerzipf, der Huhner Wenn 
Bletzkarr, Epidemischer Schnupfen^ Russische Krankhe.it. 

Of all epidemics it is the most rapid in progress, sudden in invasion, and ex- 
tensive in range. The complaint usually commences like a feverish attack, with 
a feeling of chilliness and a sensation as of cold water running down the back; 
weariness and stiffness of the limbs, and pain in the neck, back, and loins, more 
intense than those which attend the common forms of fever. In the more severe 
cases there is decided rigour alternating with heat and flushing of skin; the fever 
has an exacerbation every evening, and lasts from two to fourteen days: pain is 
felt over the frontal sinuses and cheek-bones, or behind the sternum. The eves 
are suffused; there is sneezing, tinglijig, and an acrid discharge from the nostrils; 
a short, frequent, harassing cough; a feeling of constriction of the chest and 
throat, and not unfrequently soreness, redness, and tenderness of the fauces. The 
inflammation of the tonsils is occasionally intermittent. The expectoration, at 
first scanty and difficult, consisting of thick viscid mucus, usually devoid of air- 
bubbles, subsequently becomes opaque, copious, and muco-purulent. Sonorous, 
mucous, and sibilous rhonchi may be detected by auscultation, and there is fre- 
quently partial crepitation, which is most apt to occur at the lower portion of the 
lungs. The circulating system is depressed, the pulse being usually feeble, soft, 
and quick in the early stages; in the decline of the disease slow and sometimes 
intermitting. The appetite is impaired and the taste perverted; nausea and vo- 
miting are often present; the tongue white and moist, covered with a creamy mu- 
cus, or loaded with a coating of moist yellowish fur, and presenting elevated pa- 
pillae of a peculiar vivid red colour at the edges: in some severe cases it is, however, 
little affected. In most instances the urine is scanty and high-coloured, soon be- 
coming thick and reddish, or assuming a whey-like appearance, and depositing a 
copious pink or whitish sediment. The depression of strength is extreme, occa- 
sionally resembling the collapse of cholera; the moral energy is subdued, and 
agonizing fears of death are sometimes present. The skin, at first hot and dry, 
soon becomes perspiring, and often exhales a peculiar, flat, musty smell; some- 
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times it assumes a bluish hue. When the lungs are not materially affected, the 
force of the morbid influence is in some instances directed to the bowels, pro- 
ducing pain and tenderness of abdomen, and diarrhoea, with mucous or dysenteric 
evacuations; at other times, the brain being chiefly involved, vertigo, sleepless- 
ness, and delirium, are prominent symptoms. In very old and debilitated sub- 
jects, the disorder often presents the character of suffocative catarrh. Among 
the most characteristic phenomena may be mentioned the persistence of cough 
and debility, long after the cessation of the other symptoms. 

The most frequent and important complications are, inflammation of the bron- 
chial tubes, lungs, pleura, or of the brain and its membranes, acute articular rheu- 
matism, neuralgia, and cutaneous eruptions. The nature of the complication 
occasionally depends on constitutional peculiarities, but frequently on exposure to 
the exciting causes of the associated diseased action, about the time of the onset 
of the attack of influenza. Thus, for example, exposure to damp under such cir- 
cumstances will occasion a liability to rheumatic complications, and fatigue or 
mental anxiety to erysipelas. The principal varieties of the complaint depend 
partly on atmospheric conditions, partly on the predispositions of the persons af- 
fected: they may be divided into, 1. The cerebral, characteiized by vertigo, de- 
lirium, erysipelatous eruption on the face, sometimes swelling of the parotid glands. 
2. Guttural, attended with Cynanche tonsillaris. 3. Bronchial, with difficult op- 
pressed respiration : this variety, when occurring in its severe fonn, constitutes 
suffocative catarrh. 4. Intestinal, with diarrhoea, mucous evacuations, and in 
some examples tenderness of abdomen. 5. Typhoid : this form, which rarely oc- 
curs except among the poor and badly nourished, is characterized by depression 
of pulse, extreme prostration of strength, and other symptoms of putrid or ady- 
namic fever. One of the most important considerations connected with the subject 
of influenza is the tendency of the disease to alter the condition and increase the 
susceptibility to disordered action of the nervous system and of the mucous mem- 
branes. A succession of attacks more commonly occurs in this than in any other 
febrile disorder ; and the part to which the force of the disease has been most di- 
rected, remains peculiarly susceptible of derangement : thus a liability to chronic 
bronchitis, to intestinal irritation, and to rheumatic and neuralgic affections, often 
remains for years after a severe attack of the malady ; and the subjects of such 
complications appear less tolerant of active remedies. Almost eveiy visitation of 
influenza, although characterized by the predominance of some one variety, gene- 
rally presents examples of each, besides, in some instances, exhibiting phenomena 
peculiar to itself The various features of the disorder will therefore be best ex- 
hibited by a review of the most remarkable examples related by authors. 

History. Hippocrates and other ancient authors give slight notices of catarrh 
resembling the disease under consideration. In latter times the epidemics of 1311, 
1323, 1327, 1387, 1400, 1403, 1410, 1414, 1427, 1438, 1482, and 1505, were 
probably examples of the same affection. 

That of 1323 prevailed throughout the whole of Italy, and, according to Buonl 
Segni, was attributed to a pestilential wind. In 1387 the disorder prevailed at 
Montpellier and Romagne, and is said by Valesco to have attacked nine-tenths of 
the population. In 1403, according to Pasquier, a catairhal visitation occuired at 
Paris, so severe as to render it necessary to suspend the assizes. The epidemic of 
1410, described by Valesco, was characterized by harassing cough, which was 
regarded as a punishment for singing a licentious song. The visitations of 1414 
and 1448 were peculiarly destructive to the aged. Although the short notices now 
extant of the above epidemics render it extremely probable that they were exam- 
ples of the disease in question, yet the first instance which we are fully authorized 
to refer to it, and the first accurately described by medical authors, is that which 
occurred in the year 1510, and proved fatal to Ann, wife of Philip of Spain. Ac- 
cording to Schenck, it was regarded as a new disease. The epidemic proceeding 
in a north- westeriy direction from Malta to Sicily, Spain, Italy, France, and Britain, 
raged over all Europe, and scarcely missed an individual, but few died except 
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children. The complaint was attended with violent pain over the eye, and with 
the usual symptoms of more recent attacks. Delirium and gastrodynia were often 
present, and in some instances, from the seventh to the eleventh day of the attack, 
snatching of the tendons and syncope occurred. Diarrhcea, or sweating, were 
common at the decline. It was a frequent practice to apply five blisters, two to 
the legs, two to the arms, and one to the back of the head. Bleeding and purging 
are said to have been injurious. A similar disorder prevailed in the autumn of 
1557, after a hot dry summer followed by cold northerly winds. The malady 
was in some places preceded by ill-smelling fogs, and followed by great inunda- 
tions. The disease took a westerly course from Asia by Constantinople to Europe, 
and afterwards visited America. The attendant fever, according to Mercatus, ex- 
hibited the character of a double tertian. This epidemic was more destructive 
than that of 1510; 200 persons fell victims to it at Alkmaer in Holland, and 2000 
in the small town of Mantua Caipentaria. In the latter instance the mortality was 
attributed to the employment of bleeding ; but many persons of opulence perished 
under the suspicion of being poisoned. A similar mortality attended the epidemic 
catarrh of 1580: 9000 died of the disease at Rome, according to Wierus, in con- 
sequence of bleeding. The course of the affection was from east and south to 
west and north. It raged in France after a cold dry wind, following long con- 
tinued warm moist weather. A prodigious number of insects covered the roads 
in France about the time of its appearance. In many places it was observed that 
animals accustomed to feed on herbs and leaves, took a dislike to their pastures. 
Birds of passage migrated before the usual time, and those that sleep in low val- 
leys repaired at night to higher districts. {Salius Diversus de Febre pestilen- 
tiali.) The disorder raged at Sicily in June, at Rome in July ; proceeded by 
Venice and Constantinople to Hungary and Germany, thence to Norway, Den- 
mark, Sweden, and Russia, where it prevailed in December. Although the plague 
proved very destructive during this year at Cairo, it is remarkable that no Euro- 
pean country was visited by that disorder except France, which had been the first 
to suffer from the catarrhal epidemic. 

Bleeding from the nose frequently occurred during this epidemic, but the most 
characteristic symptoms were vigilance or somnolency, giddiness, resembling that 
of intoxication, and swelling of the parotid glands. Riverius and Forestus, con- 
trary to the observation of Wierus, speak of bleeding as an important part of the 
treatment. Sixty thousand persons are reported to have died at Rome in the 
years 1590 and 1591 of a similar epidemic, associated with severe cerebral symp- 
toms. Another visitation occurred suddenly in April, 1568, and was chiefly pre- 
valent in England, after great extremes of weather: the following summer was 
exceedingly hot, and a fatal epidemic fever prevailed at its close. In 1663 it is 
said that 60,000 persons were attacked with influenza in the Venetian states in 
one week. The disease was attributed by Paulini to an intense fog which came 
from the Adriatic. In 1669 a similar affection prevailed in Holland, and proved 
fatal to Sylvius de la Boe. In 1675 Germany was visited in September, and 
England in October, by a similar epidemic: the previous summer had been unu- 
sually Avarm, and followed by cold moist weather. It is worthy of notice, that 
the plague prevailed that year in Malta, although it did not visit that place after- 
wards till 1813. This epidemic was preceded in France by thick fogs. The 
disease is said by Peu to have been peculiarly fatal to women in the puerperal 
state. The influenza which prevailed throughout all Europe in 1729 and 1730 
was attributed by Hofi'mann to changes of weather from heat to cold, and cold to 
heat, greater than he had ever experienced; by Lceu it was referred to thick sul- 
phurous fogs. Several earthquakes occurred about the same time, and he consi- 
dered these, as well as the sulphurous transpiration, to be occasioned by the non- 
occurrence of an eruption of Vesuvius. This catarrhal fever visited every part of 
Europe in the course of five months, and attacked 50,000 persons at Milan, 
60,000 at Rome, and the same number at Vienna. It was very fatal in Pans and 
London: in the latter place destroying a thousand a-week, in September, a greater 
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number of deaths than had occurred in this city in so short a time since the period 
of the plague. Switzerland suffered little, Italy and Spain very considerably. 
The disorder generally proved most severe in low marshy situations. In some 
places it was complicated with petechiae. Hysterical subjects when suffering 
from the epidemic, complained of a peculiar feeling of cold in the course of the 
sagittal suture. Sanguineous discharges frequently occurred at the termination of 
the disease, and bleeding was in many instances employed with advantage. 

The influences on which catarrhal epidemics depend appear to have continued 
in operation from the year 1732 to 1737, and they were associated with remarka- 
ble electrical and telluric phenomena. During the spring and autumn of 1732 the 
weather was unusually dry; the aurora borealis was often peculiarly vivid: volca- 
nic eruptions occurred in various parts of the world; south winds were attended 
with a dry, and those from the north with a rainy, state of the atmosphere. The 
disorder is said by Huxham to have ceased suddenly after the explosion of a me- 
teor in the air, Avhich was accompanied Avith a fetid fog, and produced, for an 
hour, an appearance as though the north of the heavens was on fire. 

It was observed that the epidemic was most apt to be complicated with pectoral 
affections about the time of the equinoxes, and that cough was generally relieved 
by diarrhoea, whether occurring spontaneously or produced by purgative medi- 
cine. In the autumn of 1732 the disorder overran Europe and visited America. 
In Britain its course was southerly; it appeared at Edinburgh in November, and 
did not reach Cornwall till February in the following year. From New England 
in America it spread southward to Jamaica, Peru, and Mexico. This epidemic 
affected the intestinal as well as the respiratory system; sanguineous discharges 
from the nose, lungs, and bowels were frequent, especially when bleeding was 
omitted. Swelling of the parotid and salivary glands, and of the testes, was oc- 
casionally observed. In Edinburgh the poor and those most exposed to atmo- 
spheric vicissitudes suffered most. The inmates of the prison and of Heriot's 
hospital entirely escaped the malady, and although the interments at the Gray- 
friar's Burial-ground were twice the usual number in the month of January, 1733, 
yet the fees from the opulent classes did not exceed the common average. Be- 
fore the eruption of the disease, cough prevailed extensively among horses. 
The years 1741 and 1742 were remarkable for atmospheric vicissitudes, frequent 
appearances of the aurora borealis and of meteors resembling soldiers fighting in 
the air. Catarrhal fever visited several countries during the years 1741 and 
1742; and in the spring of 1743, after five months of excessively severe weather 
with easterly winds, prevailed generally in Europe under the name of La grippe, a 
word probably derived from chrypka, the Polish word for hoarseness. Destruc- 
tive disease existed at the same time among horses and deer. The influenza 
commenced with lassitude and shivering, cold hands and feet, pains of head, 
limbs, and spine, inflamed eyes, loss of taste and appetite. There was a remis- 
sion of fever at four or five in the evening, and an exacerbation at night. The 
decline of the disorder was sometimes accompanied with diarrhoea, at other times 
with an eruption of pustules on the skin. Sauvages describes a hissing noise oc- 
currmg in the cough of old people affected Avith the complaint, many of whom 
died on the ninth or eleventh day. This epidemic preceded the plague in some 
parts of Sicily. It was less fatal throughout England than in other countries; 
nevertheless a thousand died of it during^ne week in London. Epistaxis was a 
frequent symptom, and in young plethoric subjects bleeding was found useful, 
and according to Sauvages, might be repeated with advantage; but Sennertus at- 
tributes the destructiveness of the disease at Rome to the injudicious employment 
of that measure. 

The spring of 1762 was characterized by remarkable alternations of intense 
heat and cold, and by a rapid succession of wind, trost, snow, and rain; and epi- 
demic catarrh was general in Europe. It had however appeared durincr the pre- 
vious year in America. The disorder swept away one-third of the inhabitants of 
Touloji, extended northwards to Breslau, Vienna, and Hamburffh, and in a month 
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passed from London to Edinburgh. This epidemic was singularly capricious in 
its course and severity, destroying a hundred daily at Breslau, yet sparing Paris 
and the greater part of France; it was exceedingly mild in many parts of Eng- 
land, especially London, the suburbs of which escaped, but in Norwich was 
more fatal than the visitation of 1743. It prevailed among the sailors in the 
Mediterranean in July, during the prevalence of hot weather with easterly winds. 
Those who were severely attacked usually had either head symptoms, or haras- 
sing cough. These symptoms sometimes alternated with each other, but scarcely 
ever existed together. At the end of the second week at Edinburgh, some of 
those affected complained of pains of the thigh, others had maniacal attacks. A 
large proportion of the inhabitants of Europe suffered from the complaint; but 
scarcely any died, except the old, the asthmatic, and the consumptive. Relapses 
were frequent, and those who neglected themselves had a tedious cough with 
some degree of fever, which occasionally was intermittent, and yielded to bark. 

The autumn of 1775 appears to have been remarkable, both in France and Bri- 
tain, for thick noisome fogs, so prolonged as to obscure the sun for many weeks. 
In France the Aveather was cold and rainy, in Scotland unusually dry. The com- 
mencement of the year was very cold, then followed snow, abundant rain, and 
sudden changes of temperature. These vicissitudes occurred later in England 
than on the Continent, in correspondence with the later appearance of the epi- 
demic. Disease prevailed at the same time among dogs and horses: meat sus- 
pended in the air by means of a kite, near Glasgow, quickly became tainted. 
Dr. Fothergill, Avith laudable zeal, engaged in a correspondence with various 
practitioners on the subject of the epidemic, and much valuable information was 
thus obtained respecting the local peculiarities of the complaint. This visitation 
was mild in its character, especially in England; and most of the deaths which 
occurred were attributed by Dr. Macbride to the omission of bleeding. More 
men than women suffered, and, with the exception of Dr. Ash of Birmingham, 
most observers agree, that those Avho were most exposed to the weather, were 
most liable to the attack. Sir George Baker remarks, that girls' schools fre- 
quently escaped, whilst boys' schools were often severely affected. The com- 
plaint was attended with pain in the loins and sides, and occasionally with 
cramps; there was frequently itching of the skin; in some instances an eruption 
of pustules, in others erysipelatous redness; and Dr. Heberden saw two cases in 
wl.ich there was a rash resembling scarlatina. Suppuration of the parotid 
glands occasionally occurred, and a tendency to somnolency was sometimes 
present. Dr. Thompson of Worcester in some instances observed an alternation 
of delirium, stupor, and cough. Dr. Haygarth in one case remarked the follow- 
ing symptoms in succession,' — diarrhoea, delirium, cough, and an exanthematous 
eruption; subsequently the cough returned, and continued as the prominent symp- 
tom till the disease subsided. The average duration of the complaint was five or 
six days. Dr. Fothergill mentions that those patients soon recovered, who, 
within thirty-six hours after the onset of the disease, had a free discharge from 
the nose, copious expectoration, perspiration, or bilious evacuations. Sir George 
Baker notices a milky appearance of the urine as an indication of recovery. The 
decline of the disease was attended with a febrile condition, which was often in- 
termittent. This state on the Continent was relieved by bark, but in Eno-land 
that medicine only aggravated the fever, and purgatives were found requisite. 
Several peculiarities of a local character deserve to be noticed. In many places 
bleeding was found useful, but Dr. Ash of Birmingham mentions that none died 
in the workhouse of that town except those that were bled. In some dis- 
tricts the disorder was partial, in others general. Thus, for example, at Exe- 
ter, of 173 persons in the hospital only two children escaped; and at Chester all 
the inmates of the house of industry, amounting in number to 175, suffered from 
the malady. At York, the inhabitants of which are peculiarly prone to constipa- 
tion, the disease was usually combined with diarrhoea. At Aberdeen the atten- 
dant fever never assumed the intermittent character. Dr. Fothergill observes 
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that the blood taken from patients under the complaint was uniformly sizy; the 
size being rarely cup-like, but resembling a flat cake of yellowish tallow, floating 
on deep yellow serum: this observation, however, is not confirmed by other ob- 
servers. The epidemic is said to have ceased suddenly on the setting in of a 
frost. 

The influenza which raged in England in the spring of 1782 appears to have 
travelled from the east. It was termed Bletzkarr, from the suddenness of its in- 
vasion. In September, 1780, the crew of the Atlas, East Indiaman, suffered from 
the malady on their course from Malacca to Canton. Although no instances of the 
disease had occurred at the former place, they found, on arriving at Canton, that it 
had raged there associated with bilious complaints, which attended it also in Octo- 
ber, 1781, on the Coromandal coast and in Bengal. In November, 1781, the epi- 
demic attacked the army besieging Negapatam; it prevailed at Astrachan, Tobol- 
ski, and Moscow, in December; Petersburgh in January, 1782; and Strasbourg in 
February; spreading through Denmark and Holland (where it received the desig- 
nation of Morbus Russicus) in March, it arrived in England at the end of AprU, 
making its first appearance at Newcastle-on-Tyne. This epidemic attacked 
three-fourths of the population. It was observed to visit towns before villages, 
and villages sooner than detached houses. It took three weeks to pass from Edin- 
burgh to Musselburgh, which lies five miles to the south-east. The most promi- 
nent symptoms were, loss of smell and taste, feeling of contusion in the limbs, 
darting pain and sense of constriction in the forehead and temples, and sometimes 
of the whole face, with soreness under the muscles of the cheek-bones. This last 
symptom sometimes occurred without catarrh, at other times preceded it. Lan- 
guor, dejection, and depression of spirits, were always present in a high degree, 
and even in the milder cases the countenance was much altered. There was con- 
siderable constriction of chest, dyspnoea, and generally cough, which produced 
much pain behind the sternum, and aggravated the suff'ering in the frontal sinuses. 
In some instances pain in the chest and sides are constituted the only symptom. 
When the catarrh was slight, the disorder had more the appearance of an attack of 
fever, at first intermittent, and afterwards marked by a quotidian exacerbation like 
continued fever, and attended with cough, and pain of chest and head: in these 
cases bark was found useful. Dr. Haygarth considered the disorder contagious. 
In the plethoric, delirium frequently occurred, particularly at night. Bleeding 
was not generally found expedient. As in other visitations of influenza, six 
weeks was tlie average continuance in each place, and those most exposed to the 
weather suflered most from its influence. 

As respects the relation of this epidemic to meteorological conditions, we may 
mention, that the summer of 1781 was excessively hot and diy, no rain 
falling in England from the middle of June to the middle of September ; the autumn 
was cold and damp, and the winter changeable. The spring of 1782 was remark- 
ably late, the hedges in some parts of England not being full blown till June. In 
May the weather throughout Europe was singularly disturbed, gloomy, cold, and 
humid. Dr. Darwin observes that the sun was for many weeks obscured by a 
dry fog, and appeared red as through a common mist. In Bedfordshire, according 
to Dr. Hamilton, the temperature of the 22d of May was one degree lower than 
that of the 22d of the previous December. On the 2d of January the thermome- 
ter at St. Petersburgh rose during the night from five degrees below to thirty 
above zero, and in the morning, in that city alone, 40,000 persons were affected 
Avith influenza. For three months previously to the occm'rence of the epidemic, 
in the midland counties of England, scarcely a day had passed without rain ; and 
the outbreak of the disorder was preceded by thimder-storms presenting remark- 
able phenomena : — " The lightning consisting of balls, which struck against each 
other, and threw out sparks ; and although the thunder was distant, houses were 
burnt, trees shattered, and several persons killed." It must however be acknow- 
ledged, that remai-kable variations of temperature during the prevalence of the 
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disorder did not appear materially to influence the severity or frequency of the 
attacks. 

The influenza of 1803, which was nearly as extensive as that of 1775, advanced 
in a northerly direction. Several solitary cases occurred previously, but the 
disease did not prevail as an epidemic in England till February, when it appeared 
in Sussex ; it entered Nottingham in March, Yorkshii'e in April, and Durham in 
May. France and Holland suffered before England. Northeasterly winds, thick, 
foetid, acrid fogs, vivid appearances of the aurora borealis, and sudden atmospheric 
changes, had been previously observed, and in some countries shocks of earth- 
quakes were experienced. In England the fields were covered with immense 
numbers of insects, and disease prevailed among horses, cows, sheep, swine, dogs, 
and cats. In France the disorder was often followed by ophthalmia, and in 
America by dysentery; many children who were the subjects of the complaint had 
dilated pupils, itching of the nose, and anus, and mucous evacuations contain- 
ing worms. Pneumonia was also a frequent complication, and bleeding was 
often found necessary. In some subjects dimness of vision attended the complaint, 
and remained even after the recovery of strength. One patient, for four days, 
saw objects three times multiplied. In this epidemic those who lived in sheltered 
situations, as in prisons and infirmaries, frequently remained free from the disease. 
The boarders in schools often escaped, provided they were not exposed to the 
north. One of the most striking instances of the influence of exposure is related 
by Dr. M'Can of Armagh, who mentions, that of 400 soldiers in barracks only eight 
were aflfected, while a large proportion of those billeted in the country suffered se- 
verely. Many interesting particulars of this epidemic are recorded in the account 
published by the London Medical Society. Dr. Fothergill, who wrote an excellent 
account of this visitation, considered the malady contagious. 

In September, 1830, the disease again appeared at Manilla; it attacked some 
parts of Britain in the spring of 1831, but did not reach others till the autumn. 
Remarkably thick fogs, and great variations of weather, had been observed for 
some months previous to its appearance. This epidemic was widely diff'used, 
prevailing both in the East and in America. In Warsaw, as well as in many parts 
of Britain, it preceded the epidemic cholera. The characteristic symptoms were, 
tenderness of the scalp, and cramps of the legs and arms. Towards the subsi- 
dence of the epidemic, diarrhoea, and dysentery occurred, and formed a transition 
to cholera. Cough and debility continued long afterwards. 

In 1833 the epidemic cholera was followed by influenza, Avhich made its first 
appearance at Java, and attacked more than the influenza of 1831. ItAvas more 
acute, and left less cough than the ordinary visitations of the malady. The dis- 
tinguishing symptom was severe headach. Those who died generally had cere- 
bral symptoms at an early period. According to Dr. Fife, of New-castle, bleed- 
ing was generally found injurious. 

The influenza, as it occurred in England in 1836-7, is fully described in the 
Trans, of Prov. Med. Assoc, vol. vi. that society having made laudable efforts 
to obtain information respecting the complaint, from all parts of the country. 
The weather prior to the occurrence of the disorder had been extremely unset- 
tled. From the 22d to the 25th of December, 1836, there was a fall of tempera- 
ture of twenty-five degrees, and a quantity of snow followed, perhaps unexampled 
in this country. Snow fell also in Palermo, Lisbon and Canton, On the 2d of 
January a thaw set in, and thick fogs prevailed during the month; the general 
outbreak of the disorder occurred at the commencement of the thaw: easterly 
winds prevailed, and the aurora borealis was frequenfly visible: a great many 
dead flies were found on the surface of ponds. It is remarkable that the malady 
existed simultaneously at Sidney and the Cape of Good Hope, and on the shores 
of the Baltic. Half the population were attacked in London, Hamburo-, and 
Copenhagen. 

The symptoms for the most part corresponded with those described at the 
commencement of this article as generally characterizing influenza, particularly 
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feverishness, pain and weight of forehead, tingling and acrid discharge from the 
nostrils, soreness of the fauces, hoarseness, cough, dyspncea, far exceeding the 
degree of attendant inflammation, and great general depression. In some parts 
of the country, particularly at Salisbury and Aylesbury, rheumatism, neuralgia, 
and rheumatic neuralgia, were frequent complications. In some cases inflamma- 
tion of the membranes of the brain occurred, in others inflammation of the spinal 
cord. Pneumonia was a frequent accompaniment, and when it was relieved by 
bleeding, the original disorder pursued its usual course. The head was in some 
patients attacked with pain, resembling neuralgia of the branches of the fifth pair 
of nerves. The pain was remittent, never distinctly intermittent, and sometimes 
yielded to arsenic. Spontaneous ptyalism occasionally occurred. Dr. Fife and 
a few other practitioners mention, as an occasional occurrence, enlargement of 
the parotid glands. From an interesting statement by Dr. Clendinaing [Med. 
Gaz., vol. xix.) it appears that of 157 complicated cases (constituting three-fifths 
of those recorded by that accurate physician,) 36 had pneumonia, 52 bronchitis, 
25 phthisis, 25 fever, 5 plcuritis, and 14 suffered from other affections. Of 40 
severe cases related by Dr. Macleod, 3 had laryngitis, 3 pleuritis, 4 otitis with 
purulent discharge, 4 inflammation of the fauces, 2 swelling of the parotid and 
sub-maxillary glands, 1 inflammation of the conjunctiva, and 3 had erysipelas on 
the subsidence of the other symptoms. The membranes of the eyes were less 
frequently affected in this epidemic than in that of 1833. Some patients were 
seized with sudden insensibility; many were affected with agonizing fears of 
death. Syncope was produced by the removal of a small quantity of blood, and 
in some instances occurred spontaneously. A state of collapse, resembling that 
of cholera, was occasionally observed. Relapses were frequent, requiring more 
active treatment than the primary attack, and often attended with violent pain 
between the umbilicus and symphysis pubis. It was observed that children 
suffered much less severely than adults, excepting during the period of dentition. 
The victims to the disease among elderly persons had been for the most part 
previously subjects of bronchitis, or disease of the heart; and, among the middle- 
aged, of phthisis. The fatality of the complaint was also considerable among 
those affected with asthma or pertussis, or who had just recovered from eruptive 
diseases. The deaths, as far as could be ascertained, were about two per cent. 
on the number attacked, a proportion corresponding with that deduced bv Oza- 
nam from a calculation of the mortality of all the recorded instances of epidemic 
catarrh. During the epidemic of 1836 it was generally thought, that free expo- 
sure to the weather lessened the liability to the disease. 

We may deduce from the preceding account that, since medical records have 
become available, influenza has prevailed on an average once in ten vears, and 
has proved the most destructive of epidemics. There is also reason to believe, 
that a modified condition of the atmosphere may remain for years after the pre- 
valence of the disease, and occasion a liability to aflections of a similar character, 
to Avhich the term influenzoid might be applied. For eight years after the pre- 
valence of influenza at Lyons, this was found to be the case, 1300 deaths out of 
10,096 occurring during that period, being attributed to catarrhal or mucous 
fevers. We are inclined to believe, that a similar condition has existed in this 
country since the epidemic of 1833, affections of the bronchi and fauces having 
been unusually prevalent, associated with severe muscular pains and unusual 
depression of strength. If this be the case, the subject is one of great importance, 
and well deserves special investigation. 

Diagnosis. Bronchitis is perhaps the only disease with which influenza can 
easily be confounded. The former affection, however, is generally induced by 
atmospheric changes, and attacks the predisposed; the latter has comparatively 
little reference to changes of weather, affects all individuals nearly equally, and 
is attended with more local pain and general debility than is proportionate to tlie 
severity of tlie catarrhal symptoms. 

Nature of the disease. Uncomplicated influenza rarely destroys life, and the 
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appearances deteeted in the bodies of those who have died while suffering from 
the malady, have been usually the relics of some associated disease. In the few 
cases of death which have occurred from simple influenza, the following are the 
chief appearances which have been observed: — The mucous membrane of the 
larynx and bronchi has been found of a deep red colour, flakes of lymph have 
been sometimes observed on the chordae vocales and in the ventricles, and the 
trachea has been injected and covered with glassy-looking mucus; the lungs sur- 
charged with serous and mucous fluid, and having portions of their lower lobes 
engorged and sometimes consolidated. 

The danger, in extreme cases of influenza, appears to arise from an excess of 
mucus preventing the due arterialization of the blood. The difficulty and rapidity 
of respiration are, however, out of all proportion to the quantity of secretion, or 
even to the amoimt of inflammation, and the dyspnoea is sometimes intermittent; 
and this circumstance cannot easily be explained except by supposing that the 
cause of the disease must operate, by producing an impression on the vital energy 
of the lungs, analogous to that occasioned by cutting the nervus vagus; and we 
may reasonably conjecture that influenza depends on an influence exerted on the 
nervous system, especially on that part of it having most relation to the bronchial 
mucous membrane, tending to elicit any latent predisposition to disease, and 
modified in its character by varieties of constitution as well as by peculiarities of 
climate and other external conditions. 

This opinion derives support from the liability, so frequent in this complaint, 
to derangement in a great variety of organs, as well as from the occasional occur- 
rence of inflammation of the spinal chord, and of inflammation or other affections 
of the brain. The effects of such a shock thus communicated to the nervous 
system may be expected to develope themselves in the weakest organ, and to 
vary according to collateral circumstances. Thus, in the same epidemic, one 
patient will suffer from meningitis, another from enteritis, a third from rheumatic 
affections. If a sudden increase of temperature succeed to frost or snow, pneu- 
monia will frequently be found associated with the complaint, whilst exposure to 
fatigue and mental anxiety will increase the liability to erysipelatous complica- 
tions. 

Sources of the epidemic. In entering on this inquiry, it is necessary to recall 
some of the most prominent circumstances which have attended the progress of 
the disorder: and although most of the accounts which have been given abound 
in discrepancies, partly arising from real diversity in the phenomena, partly 
from the preconceived opinions of those who have written on the subject, we 
shall still be able to select several particulars in which nearly all observers 
concur. 

The course of influenza is singularly analogous to that of epidemic cholera. 
It almost invariably travels in a westerly direction, and from the south towards 
the north. In proceeding from the east, it passes through Russia and the north 
of Germany to England, and then turns round through France and Spain to Italy. 
When arising in the south, its course is from Italy through Spain, France, Bri- 
tain, and the Netherlands. The average period during which the disease rages 
in any place is generally six weeks. When specific inquiries have been made 
to ascertain the truth in this respect, as in Cheshire in the epidemic of 1782, and 
throughout England in that of 1836, the results have confirmed this statement, 
which rests on the concurrent testimony of a very large majority of authors: a 
partial outbreak of the epidemic has, however, frequently occurred a week or 
more previously to its general prevalence in an affected place. This circumstance 
was frequently remarked in the visitation of 1836, particularly at Stratford-on- 
Avon, Chester, and Southampton. 

There are circumstances recorded making it appear probable that the atmo- 
sphere of a district in which catarrhal fever has recently prevailed is sometimes so 
modified as to be capable of producing the disease in visiters some weeks after it 
has ceased to rage among the inhabitants. For example, in 1782, a family ar- 
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riving in London from the West Indies, two months after the cessation of influ- 
enza, became affected with the disease; and at Liverpool in 1837, the crews of 
ships arriving from America Avere often attacked two months after the inhabitants 
of the place had become proof against the epidemic influence. 

Some visitations have most severely affected persons of the sanguine, and 
others those of the phlegmatic temperament; in some instances those most exposed 
to the weather have suffered most, in others the reverse has been the case; and 
it is agreed that no constitution or condition is at present known capable of 
securing immunity from this all-pervading malady. One of the correspondents 
of the London Medical Society {Mem. Loud. Med. Soc, vol. vi.) mentions that 
no case of the disorder occurred in a work-house near Reigate, where 200 were 
employed in the manufacture of blankets; and he seems inclined to attribute their 
escape to the free use of oil in the preparation of the blankets; but we need not 
have recourse to such an explanation, since many other instances occurred during 
the epidemic, in which persons living in sheltered habitations remained free from 
the malady. Probably the most remarkable and inexplicable case of exemption 
which has been recorded, is that mentioned by Mr. Greenhow, of 300 women 
engaged in coal dredging in the sea at Newcastle. 

We now proceed to inquire how far the different theories regarding the origin 
and extension of the epidemic can be reconciled with acknowledged facts; and we 
shall particularly notice among the alleged causes of its origin or extension, conta- 
gion, atmospherical vicissitudes, the diffusion of foreign substances in the atmo- 
sphere, and electrical conditions. 

Cullen designated the disease Catarrhus contagiosus, and many other authors 
have attributed its prevalence to this cause : but epidemics into which contagion 
enters as an important element, for the most part advance slowly, attack masses 
in succession, and affect different classes of the community at different times. The 
diffusion of influenza over a whole country is occasionally so rapid as to be abso- 
lutely inexplicable on the doctrine of contagion, which is also inadequate to explain 
its frequent extension among the lower animals, having no communication with 
one another. The theory of contagion is also incapable of explaining the occur- 
rence of the disease in ships at sea, of which several remarkable instances occurred 
in the epidemic of 1782: for example, in the Atlas, East Indiaman, between Ma- 
lacca and Canton ; in the ship of Admiral Kempenfelt, whilst cruizing between 
Brest and the Lizard, and in the fleet of Lord Howe off the coast of Holland, these 
vessels in every instance having put to sea some wrecks before influenza apf)eared 
at the ports from which they sailed. On the other hand it must be acknowledged, 
that the disease occasionally attacks the members of a family in succession, after 
the manner of a contagious malady. It is also true that, in many instances, when 
an individual affected with the disease comes from a distance to any place, the 
inhaWtants of the house he visits are often the first attacked. This was particu- 
larly observed at Norwich and St. Albans in 1782. (Dr. Hamilton, in Mem. of 
Med. Soc.) Dr. Haygarth obtained specific information regarding the same epi- 
demic as it occurred in ten of the towns of Cheshire; and in seven instances of the 
ten the first cases presented themselves in houses at which travellers had arrived 
from affected places. A similar observation was made in the last visitation. 
( Trans, of Med. Prov. Assoc.) Such evidence is too forcible to be altogether 
disregarded, and we therefore incline to the opinion, that this disease may be occa- 
sionally propagated by personal intercourse. At the same time we should consider 
this mode of communication incidental and occasional, not essential, and should 
I^ace influenza very low in the scale of contagiousness. 

Another cause which has been assigned for the production of this remarkable 
disorder is great atmospheric vicissitudes of temperature or humidity, and the pre- 
valence of particular winds. We have been careful to relate the most important 
phenomena having reference to this inquiiy ; and at first sight there appears to be 
some evidence m favour of the theory of sudden changes of temperature, north- 
easterly winds, thick fogs, and other indications of an unsettled state of atmosphere 
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having been present in numerous instances. The comparative mildness of the 
complaint in sheltered dwellings has been frequently noticed, especially in the 
epidemic of 1803 : and a remarkable circumstance is mentioned by Dr. Carrick, 
rather favourable to the explanation under review. On Clifton Hill is a range of 
building called Richmond Terrace, forming three sides of a parallelogram, respec- 
tively fronting east, south, and west. During the prevalence of influenza in 1803 
scarcely an indi\idual residing in the side fronting the east escaped the disorder, 
whilst a majority, both of persons and families living on the south side, remained 
entirely free from the malady. We may add that the disease has prevailed most 
frequently in severe weather. Of 56 epidemic seizures in Europe, 22 have been in 
winter, 12 in spring, 11 in autumn, and 5 in summer. There is, however, too 
much evidence of an opposite character to allow us to be satisfied with this expla- 
nation. The disorder has prevailed in every climate, at almost every season, and 
during every variety of wind and weatlier. In 1580 it raged during a sultry 
autumn; in 1830 at Manilla in the month of September, during a temperature of 
from 78 to 92 degrees; and in 1836 it existed at the same time in Cape Town and 
London, the season being mid-summer in the one place and mid- winter in the other. 
Vicissitudes of temperature, damp weather, and melting snow have often existed 
to a great extent without inducing influenza, although they have a decided ten- 
dency to produce catarrhal, bronchial, and pneumonic affections, and when pre- 
sent during the prevalence of influenza to superinduce such complaints as compli- 
cations. 

The theory which refers the cause of the malady to the diflfusion of some 
noxious matter through the air demands consideration. It may not be irrelevant 
to observe, that spots upon linen and other articles, resembling those occurring 
from leprosy, have been noticed during the prevalence of cholera and plague, and 
that such appearances give a plausible aspect to the idea that some tangible mate- 
rial is engaged in the production of such epidemics. It cannot be denied, that 
minute substances diflFused through the atmosphere occasionally produces effects 
in some respects analogous to influenza. Cases are related (Rust^s Muf^. and 
Lond. Med. Guz.) in which urgent dyspncea, spasmodic cough, dryness of fauces, 
quickness of pulse, and great debility, were produced by inhaling the powder of 
ipecacuanha ; in one of these cases the symptoms were aggravated by bleeding. 
The production of hay-asthma by the odoriferous particles of the vernal grass, 
may be adduced as additional evidence of the possibility of such an occurrence. 
If, however, the epidemic could be referred to such a cause, the uniformity in the 
period of its continuance in any place it visits would lead to the impression, that 
the cause must be liable to gradual development and decline, and therefore be 
organized. The observations of Ehrenberg have proved the abundant prevalence 
of animalcules in our atmosphere, and it is not improbable that vegetable germs 
may also abound in it. The supposition is allowable, that such organized matter, 
if existing, may suffer modification, more or less extensive in quantity or condition 
under the influence of magnetical or other changes, which may alter the relation 
of the atmosphere to living beings, and by engendering or diffusing some peculiar 
virus become a source of disease. Such an idea is however purely speculative. 
Facts approaching nearer to the character of evidence may be adduced in favour 
of the opinion, that mineral impregnations adequate to produce analogous disorder 
may exist in the atmosphere. It is difficult to suppose, that the same mineral dete- 
rioration could arise in every variety of soil ; but the difficulty may be slightly dimi- 
nished by assuming a volcanic, origin. Berzelius, after inhaling a small quantity 
of seleniuretted hydrogen lost the sense of smell, and suffered from catarrh, suffused 
eyes, and cough, for many days. Dr. Prott has ingeniously remarked, that some 
combination of selenium may be diffused through the atmosphere and produce epi- 
demics. [Bridgewater Treatise, p. 357.) This substance is often associated with 
sulphur in volcanic emanations, and there appears to have been a connexion between 
the acrid dry fogs, which often preceded or accompanied influenza, and volcanic 
eruptions, especially in the year 1782. Even the grosser kinds of volcanic matter 
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may be thrown to a considerable extent. In January, 1835, for example, dust was 
carried in the opposite direction to the wind, and therefore evidently in a counter- 
current, from Coseguina in Nicaragua to Chiapa, a distance of 1200 miles; and it 
is easy to suppose, that gaseous emanations may spread still more widely through 
the air. At the same time it must be allowed, that the systematic duration of the 
complaint for a certain number of weeks, and the similarity of its violence in all 
parts of the world, is unfavourable to this hypothesis. 

The electrical theory remains to be noticed. M. Weber was so firmly con- 
vinced of the dependence of the complaint on a negatively electrical state of the 
atmosphere, as to recommend for a preventive, socks made of non-conducting ma- 
terials, such as oiled silk, or paper covered with sealing-wax. Dense isolated 
clouds in a state of negative electricity have been occasionally observed at th6 
commencement of epidemics. Influenza has often been preceded by violent 
storms, and in the years 1775 and 1803 meat exposed to the atmosphere was ra- 
pidly tainted ; circumstances rather favourable to the assumption of a connexion 
of the epidemic influence with electrical conditions. It is true that this theory is 
not at first sight consistent with the systematic duration of the complaint, and that 
the observations of Volta did not detect any electrical changes in the atmosphere 
of affected places. Still the science of electiicity is not sufficiently advanced to 
enable us to decide against this view; and the singular exemption of the coal- 
dredgers at Newcastle, exposed continually to a conducting medium fi-om stand- 
ing in the sea, is favourable to the modification of the electrical hypothesis enter- 
tained by Dr. Schweich, who appears to attribute the disease to a condition of 
atmosphere favourable to the production of accumulated electricity ui the animal 
body. {Die Ivjlmnza, 8,'C.) 

The uniformity of the course of influenza from east to west, thence turning round 
to the south, may be conceived to intimate some connexion with magnetic cur- 
rents ; and it is not improbable that magnetical conditions may have some effect 
in predisposing the system to the morbid influence, or in modifying the causes on 
which the malady may essentially depend. 

Treatment. Notwithstanding the general analogy presented by different visi- 
tations of influenza, there is yet so great a variety in the prominent symptoms of 
any visitation, that our experience of one is an insufficient guide to the treatment 
of another. Indeed in any single epidemic the derangements of health produced 
in different subjects are so diversified, and our knowledge of the organic changes 
on which they depend is so incomplete, that we cannot reduce the plan of treat- 
ment to a systematic form. An attempt to divide the disease into different stages 
and to fix the appropriate treatment for each, would lead to uimecessary refine- 
ment, rather than conduce to practical utility; and it will probably be sufficient to 
speak of the management adapted to the complaint at its commencement, in its 
progress, and in its decline. In the slighter manifestations of the disorder we 
must confine our treatment to the mildest measures. A careful regulation of the 
diet may be alone sufficient. When the emplojanent of remedies is expedient, we 
believe that too much importance cannot well be attached to the use of mercury 
followed by an aperient at the onset of the malady. In a considerable proportion 
of cases, a dose of calomel combined with compound extract of colocynth, followed 
by a saline purgative, will be found of signal utility, ob\iating congestion, diminish- 
ing the liability to local inflammation, and rendering the subsequent affection 
milder and more transient. In many instances a single dose of the remedy seems 
to accomplish the object ; in others it may be once or twice repeated on alternate 
days with advantage. Even when some degree of intestinal irritation is present, 
mercury in a milder form may usually be administered. Under such circum- 
stances, mercurial pill combined with an anodyne extract, as that of hemlock or 
henbane, may be employed, and for subsequent use castor oil will be the most 
suitable aperient. 

In a few cases withoyt the previous adoption of this plan, and in nearly all after 
its employment, more especially if the skin is hot and the pulse frequent, it will 
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be desirable to confine the patient to bed, and administer mild diaphoretics. 
Perhaps the most appropriate remedy of this class is acetate of ammonia, which 
maybe combined witli ipecacuanha if a mild expectorant is required; and if 
there be much attendant irritation of the bronchial tubes, with antimonial wine. 
In cases accompanied with any degree of crepitating rhonchus, a few leeches may 
usually be applied with advantage. The complication of pneumonia is that which 
most frequently renders bleeding expedient, but as in the pneumonia of typhus, 
this measure must be employed with caution. The state of the pulse materially 
assists in determining the question. Ozanam mentions, that of fifty-two epidemic 
catarrhs which have prevailed in Europe, bleeding was found useful in thirty-nine, 
hurtful in ten, and useless in three. In every visitation of influenza there are in- 
stances in which this measure may be requisite ; but as the disease appeared in 
Britain, with the exception of the epidemics of 1775 and 1803, the cases requiring 
its employment have been comparatively rare ; and it may probably be admitted 
as a general rule, that inflammation associated with influenza should be treated 
less actively than when uncombined. This rule applies even to the complication 
of pleuritis and of pericarditis. When pain of the frontal sinuses, or cerebral 
symptoms, are distressing, a few leeches applied to the Schneiderian membrane 
often give material relief When convulsive cough is present, hydrocyanic acid 
is a suitable remedy. Ipecacuanha combined with oxymel of squills may be ad- 
ministered if the cough is unattended with expectoration. Ifj as commonly oc- 
curs in those who are subject to asthma, there is congestion of the bronchial 
mucous membrane characterized by sonorous and sibilous rhonchi, aetherial tinc- 
ture of lobelia inflata may be administered according to the recommendation of 
Dr. Llakiston. Having found this remedy useful in chronic bronchitis, he was 
induced to try it in influenza, the dose being from ten minims to half a drachm 
diluted with two ounces of water. He considers it a narcotic, acting on the or- 
gans of circulation through the nervous system, and controlling the quantity of 
blood sent to the lungs. Alkalies may be combined with the lobelia if the bron- 
chial secretion be tenacious and difficult of expectoration. In cases partaking of 
the character of suffocative catarrh, mustard poultices should be applied, and 
senega with ammonia and paregoric, or, in some instances, the Lobelia inflata. 
Ammonia is peculiarly adapted to cases of profuse bronchial secretion, associated 
with depression of nervous energy. 

In some extreme cases, acetate of lead has proved singularly efficacious in 
checking inordinate secretion from the bronchial tubes. When there is remarkable 
slowness of the pulse, either spontaneous or produced by treatment, brandy, may 
be given with advantage, and the cordial plan may be continued so long as it 
improves the pulse without increasing the cough. In the decline of the affection, 
in cases which have materially involved the bronchi, copaiba will be found useful 
in improving the secretion and correcting the morbid condition of the mucous 
membrane ; and where a more stimulating expectorant is requisite, as in the old, 
and in cases which have assumed any degree of the suffocative character, ammo- 
niacum and squill may be preferred. In the later periods of such affections, opium 
is a useful auxiliary ; but, notwithstanding the sanction of some eminent practi- 
tioners, we believe its premature use to be hazardous, calculated to check secre- 
tion, and often to induce inflammation. If restlessness at night be distressing, 
and tincture of henbane prove inefficacious, morphia may be given with advantage. 
Should bilious diarrhoea occur, mucilaginous drinks, sometimes combined with lau- 
danum, are indicated, and emetics if there is nausea or vomiting. In these cases 
the state of the tongue aflfords us much assistance in determining on the plan of 
treatment. If it be covered with a thick fur, especially if the bowels are confined, 
purgatives are requisite, but if it be preternaturally red and the epigastrium be 
tender, demulcents, counter-irritants, and even leeches to the epigastrium should 
be employed. 

When a febrile condition continues, associated with much debility, and espe- 
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cially, if presenting phenomena of an intermittent character, quinine, and Battley's 

solution of the yellow bark are eligible remedies. 

Senuelte. We have no conclusive evidence that phthisis can be absolutely pro- 
duced by influenza, but it is indisputable that previously existing tubercular dis- 
ease may be called into activity by it. Chronic bronchitis and asthmatic affections, 
are frequent consequences of the malady, and are often found veiy obstinate. It is 
remarkable that the severity of the sequelae bears no proportion to the violence of 
the attack of influenza. Thus after the mild visitation of the year 1762, a pecu- 
liarly severe and fatal dysentery prevailed. 

It should not be forgotten that influenza, perhaps through the medium of a 
shock communicated to the nervous system, often leaves a state requiring consi- 
derable and prolonged attention. Even when no particular disease is superin- 
duced by the attack, the mind and body do not for a considerable time recover 
their ordinary energy : fatigue is easily produced; there is increased liability to 
bronchial affections, perhaps a morbid condition of the membrane of the nostrils; 
greater susceptibility of the mucous membrane of the intestines to irritating medi- 
cines, or to injudicious diet, and of the skin to atmospheric vicissitudes ; and if 
the patient have been previously subject to neuralgic or rheumatic affections, or to 
cutaneous eruptions, they will be easily reproduced. In such instances, simplicity 
of diet, cool rooms, change of air, diminished amount of intellectual labour, the 
shower bath, and the general adoption of a mildly tonic plan, will be requisite. 
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The literal meaning of this term (according to its derivation from « priv. and 
tr^v^Yi, pulse) is a loss or suppression of the pulse, indicative of a failure in the 
action of the heart, constituting what is now known as Syncope. It is, however, uni- 
versally employed at present to designate the cessation of the function of respira- 
tion (or rather, of its essential part, the aeration of the blood,) and the consequent 
suspension of the heart's action. 

preliminary observations. In order to have a clear idea of the pathological 
condition thus indicated, — of its causes, nature, and results, — it is necessary to 
take a brief survey of the character of the respiratory process, and of its connexion 
with the other vital functions, especially those of circulation and nutrition. This 
process essentially consists in the interchange of ingredients between the blood 
and the atmosphere, when brought Avilhin the sphere of each other's action in 
the organs adapted to the purpose. There is, on the one hand, an extrication of 
carbonic acid from the circulating fluid; and, on the other, an absorption of oxy- 
gen from the atmosphere. Although these are not the only changes which take 
place in the process of aeration, they are the most important to the present in- 
quiry, from their immediate necessity to the continued well-being of the animal. 
The nutritive fluid, by its circulation through the capillaries of the system, under- 
goes great alterations both in its physical constitution and vital properties. It 
gives up to the tissues with which it is brought in contact some of its most im- 
portant elements; and, at the same time, it is made the vehicle of the removal 
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from these tissues of ingredients which are no longer in the state of combination 
that fits them for their offices in the animal economy. To separate these ingre- 
dients from the general current of the circulation, and to carry them out of the 
system, is the object of the excretory organs; and it is very evident that the im- 
portance of their respective functions will vary with the amount of the ingredient 
which they have to separate, and the deleterious influence which its retention will 
exert on the welfare of the system at large. 

Of all these injurious ingredients, carbonic acid is without doubt the most 
abundantly introduced into the nutritive fluid; it is also most deleterious in its 
effects on the system, if allowed to accumulate; and we accordingly find the pro- 
visions for its removal surpassing in importance that made for any other excre- 
tion. The two largest glands in the body appear to have for their chief object 
the separation of carbon from the blood; but this operation is subservient in each 
case to other purposes. By the liver this element is combined with others into 
a fluid excretion, which has important uses in the digestive function; whilst by 
the lungs (which may be certainly regarded as organs of a glandular character) 
it is excreted in a gaseous form, and thus made subservient, according to the 
laws of the mutual diffusion of gases, to the introduction of oxygen into the sys- 
tem, and the consequent maintenance of the animal temperature as well as of 
the stimulating properties of the blood. 

It is evident, then, that any circumstances which check the excretion of car- 
bonic acid by the lungs, will have an immediately injurious effect upon the sys- 
tem at large, by causing the accumulation in the fluid upon Avhich it is dependent 
for the performance of its vital actions, of an agent that so seriously injures its 
vivifying properties. But this is not the only mode in which the cessation of this 
function is injurious. The exclusion of a constant supply of oxygen from the 
blood, even though the removal of the carbonic acid were provided for by other 
means, deprives it of its due power of nourishing and exciting to action the 
tissues and organs to which it is afterwards distributed; for it would appear that 
this element is, throughout animated nature, a stimulant as necessary to the energy 
of its operations, as caloric is to all, and light to many of these. Farther, we 
shall hereafter see reason to believe that any obstruction to the due aeration of the 
blood has an immediately injurious effect upon the circulation, by causing a re- 
tardation or even an entire cessation of its movement through the capillaries of 
the lungs; and, in consequence, a dangerous accumulation of blood in the venous 
system, with a proportional deficiency in the arterial. 

We observe, accordingly, that a provision for these changes is more universally 
found to exist in living beings than for any other function, save the ingestion of 
aliment, and the perpetuation of the race. Even in plants a true respiration analo- 
gous to that of animals is constantly going on, although its effects are sometimes 
obscured by the converse change which is subservient to a diflferent purpose. 
{Principles of general and comparative Physiology, p. 294.) In the lower ani- 
mals the process is carried on by means which render it equally independent of 
any active movements adapted expressly to the purpose. In proportion to 
the energy and variety of the nutritive processes, however, does the necessity 
arrive for a more powerful and constant respiration; and we find in the warm- 
blooded Vertebrata the highest activity of this function provided for by the vast 
extension of the aerating surface, and by the means adapted to renew both the 
blood and the air in contact with it. The arrangement of the circulating appa- 
ratus is such, that all the blood which has been returned from the system is 
made to pass through the lungs, before being again transmitted through the aorta 
•^a provision which is not made for any other gland, the portal circulation pre- 
senting the nearest approach to it. And, on the other side, the nervous and mus- 
cular systems are adapted to keep up, without the intervention of the will of the 
individual, a constant series of movements, by which the air that has been viti- 
ated is replaced by a pure supply. Although these arrangements will be fully 
explained in the physiological division of this work, it is necessary here to advert 
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to the mode in which these constant changes are maintained, in order that the 
operation of various causes in the production of asphyxia may be rightly under- 
stood. 

The periodic movements of the heart, by which the blood is propelled into 
the capillaries both of the system and of the lungs, result, there is good reason 
to believe, from the simple contractility of its muscular structure, excited by the 
direct application of a stimulus. Experiment seems to have sufficiently demon- 
strated that, although they may be influenced by particular conditions of the nervous 
system, they are not dependent upon any constant influence transmitted through 
it, as was formerly supposed. Like other muscular structure, the parietes of the 
heart may be excited to contraction by stimuli of various kinds; but that which 
is employed in the living body is the contact of blood with the membrane 
lining its cavities. So long as the fibre retains its vital properties, wiU this 
stimulus excite it to contraction; but if it be deficient, and not replaced by any 
other, no movement will take place. In those cases in which the movements of 
the heart have continued for many hours after it has been removed from the body, 
it is probable that the admission of air to the interior of its cavities has acted as 
the stimulus. Over-distention of the muscular tissue appears to suspend for a 
time its contractility; and this eflfect may even be produced by the accumulation 
of blood in excessive quantity, which prevents the fluid from exercising its usual 
stimulant influence. 

On the other hand,^ the movements of the respiratory muscles are entirely de- 
pendent upon the influence of the nervous system. Their ordinary actions are 
of the class denominated by Dr. M, Hall excito-molor, and were spoken of by 
Whytt and other authors as sympathetic. They result from a stimulus origina- 
ting in the extremities of the nerves usually denominated sensory, but which 
may be more properly called afferent ; and this, being conveyed to the spinal 
cord, occasions the propagation along the motor or efferent nerves of an influence 
which excites the muscles to action. The aff'erent or excitor nerves most con- 
cerned in producing the lespiratory movements are the pneumonic portion of the 
par vagum, and those which supply the surface of the face and body. The impres- 
sion of the external air on the skin (itself in some degree a respiratory organ) 
seems to be the stimulus which acts through the latter; and it is in this manner 
that the first inspiration of the infant is excited. The presence of venous blood 
in the lungs has usually been considered as the stimulus which acts through the 
par vagum; but Dr. M. Hall contends, with some apparent justice, that it is the 
evolution of carbonic acid which is to be regarded in this light. However this may 
be, it is admitted on all hands that, after the function is once actively established, 
the impression of the besoin de respirer conveyed by the pneumogastric is the 
principal source of the continuance of the movements. From the recent experi- 
ments of Dr. J. Reid {Edin. Med. and Surg. Journ., April, 1839,) it appears 
that, although they will continue after section of these nerves, they are much 
diminished in frequency. The great mterchange of filaments which has been 
proved to take place between the pneumogastric and the sympathetic, joined to 
certain " residual phenomena" brought to light by experiment, leaves litfle doubt 
that the latter system of nerves also is concerned in the maintenance of the respi- 
ratory rAovements, its function being perhaps supplementary to that of the pneu- 
mogastric. We may suppose, also, Avithout much improbability, that the besoin 
de respirer may be produced by impressions transmitted from other parts of the 
system as well as the lungs, when imperfectly arterialized blood is transmitted 
through its capillaries; just as the sense of hunger seems to depend, not only 
upon the emptiness of the stomach, but upon the demand for nutrition existing 
in the body at large. It will be observed that the two most powerful exciters of 
these actions, the pneumogastric and the fifth pair, terminate in the medulla 
oblongata ; and that the motor nerves by which the most important of them are 
called into play arise in their neighbourhood. Hence respiration may continue 
when the portions of the nervous centres, both above and below this division, 
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have been removed, which has caused it to be regarded as the pecuhar seat of 
Ufe.* A little consideration will show, however, that it is so only by furnishing 
the mechanical conditions requisite for the real organic function of respiration, to 
which the inspiratory and expiratory movements are but superadded actions pro- 
perly forming part of the animal functions. We are now prepared to consider 
the causes which may operate in the production of asphyxia. 

Causes. The variety of conditions rec|uired for the healthy performance of the 
function we have been considering, involves a similar diversity in the causes 
which may produce its suspension. These may, however, be classed under two 
general divisions : theirs/ comprehending those which mechanically prevent the 
contact of the aeriform medium surrounding the animal with the membrane 
lining the lungs; and the second including those which affect the chemical processes 
to which this contact is subservient. 

I. This division embraces a great variety of causes, which must be separately 
considered. 

1. Those which suspend the respirafory movements, by interrupting the nervous 
circle through whose agency they are maintained. Thus, section of the eighth 
pair of nerves on each side may induce asphyxia, though slowly, by suspending 
the transmission to the medulla oblongata of the stimulus originating in the lungs; 
If no other excitor nerves existed, there can be little doubt that this operation 
would suspend the usual respiratory movements as completely as section of the moter 
nerves themselves, though they might still be performed by an effort of the will ? 
but the other excitors, which have been already specified, have sufficient power 
to maintain these actions, although With far less than the normal energy and regu-i 
larity. The asphyxia of new-born infants arises from the want of a sufficient im- 
pression upon these superadded excitors, by which tlie first inspiration is occasioned^ 
as is shown by the effect of the stimulus of cold air on the face, or of the smart 
stroke of the palm on the body, in producing this essential movement. The 
nervous chain may be also interrupted at the point of communication between the 
afferent and efferent nerves, namely the spinal cord. Any want of integrity in 
the portion of this central organ which is included between its connexions with 
these nerves, will obviously impede the transmission of the necessaiy influence, aS 
completely as lesion of the nerves themselves. This is by no means unfrequently 
exemplified in the eflfects of the disease or accidents to which this part is subject 
Thus, fracture or dislocation of the upper part of the cervical vertebrae may pro^ 
duce compression or laceration of the cord above the origin of the phi-enic nerve. 
In this case all the respiratory movements of the trunk are immediately suspended, 
except those produced by the spinal accessory nerve, which are by no means 
alone sufficient to maintain the constant exchange of air which is required ; and 
death, therefore, very rapidly supervenes. If the affected part of the cord be below 
the origin of the phrenic nerve, but above that of the intercostals, life may be pro- 
longed for some time ; but a slow asphyxia appears to fake place, since death 
generally occurs at an interval of from three to seven days. (Sir A. Cooper, 
on Dislocations, ^-c.) The same effect will result from want of functional activity 
in this portion of the nervous centres, although no disease or injury may have 
directly affected it. Thus, in the ordinary apoplectic coma, as in profound sleep, 
the functions of the medulla oblongata being but little impaired, the respiratory 
movements continue almost as usual ; but if, by compression or other deleterious 
influence, it should become less able to respond to the stimulus communicated to 
it by the excitor nerves, the movements will cease more or less gradually, and the 
aeration of the blood will be consequently prevented. A similar condition may 
result from the operation of narcotic poisons, by which the functional activity of the 

* In the class Tunicata there is but a single ganglion, and this seems almost entirely de- 
voted to the maintenance of the respiratory movements ; so that Nature may be regarded as 
here presenting the physiologist with an anticipation of the above experiment. (See the 
author's Prize Thesis on the NervoUs System of the Irtvertebraia, p. 51.\— Author 

Vol. II.— 53 
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%ho]e nervous system, but more especially of its central organs, is depressed, and 
the respiratory movements in consequence suspended for want of the maintaining 
power. Section of the motor nerves will of course produce a corresponding 
effect. If the phrenic be divided, respiration may be carried on for a short time by 
the intercostals, but not in a degree sufficient for the prolongation of life. If the 
intercostals be divided, the animal will respire with difficulty and imperfectly, as 
when the spinal cord is injured above their origin; and slow asphyxia is usually 
the result. There is a difference among different species, however, as to the 
degree in which the movements of the diaphragm and those of the thorax are 
respectively concerned in producing the ingress of air. In birds it is entirely 
dependent upon the elevation of the ribs, no complete diaphragm existing in that 
class ; and paralysis of the intercostal muscles, by the division of the spinal cord 
above their nerves, consequently produces immediate asphyxia. In fishes, on the 
other hand, the respiratory movements can only be affected by injuries of the me- 
dulla oblongata, as all the nerves concerned in them arise firom that division of the 
spinal axis. 

2. The next group of causes to be enumerated is composed of those which pre- 
vent the dilatation of the thoracic cavity by mechanical compression of the exte- 
rior of the body. Instances are by no means rare in which persons engaged in 
excavating are suddenly overwhelmed by a fall of earth which closely envelopes 
the body, leaving the head free. If not speedily relieved from such a situation, the 
sufferer dies of asphyxia ; since the descent of the diaphragm is prevented by the 
compression of the abdomen, as well as the ascent of the ribs by the restraint to 
which the thorax is subjected ; and the first shock expels the contents of the lungs, 
and reduces the cavity to its smallest dimensions. A curious case is mentioned 
by Dr. Roget (Cyc. of Prac. Med., vol. i. p. 177.,) in which a similar result was very 
near occurring to a pugilist, of whose body a cast was being taken in one piece. 
As soon as the plaster began to set, he felt deprived of the power of respiration; 
and, to add to his misfortune, was cut off from the means of expressing his dis- 
tress. His situation, however, was perceived just in time to save his life. The 
due expansion of the thoracic cavity may also be prevented by accumulation of 
fluid or the growth of tumours in the abdomen, by which the descent of the dia- 
phragm is impeded ; but though a very distressing amount of dyspncea often results 
fi"om this cause, it is not likely ever to produce absolute asphyxia. Any disease 
which occasions a very painful condition of the contents of the abdomen, such as 
acute peritonitis, will offer a similar impediment to the movements of the diaphragm ; 
as will inflammation of the pleura or pericardium, or rheumatism of the external 
muscles, to those of the thorax. 

3. Asphyxia may take place from disorder of the mechanism of respiration, 
without the existence of any force externally compressing the thorax, or of any 
direct impediments to the entrance of air into the lungs. These organs may be 
prevented from dilating by an accumulation of fluid in the pleural sacs ; or by the 
admission of air into the thoracic cavity, either through its parietes, or through the 
lungs. If an aperture be made into the cavity on one side, so that air rushes in 
at each inspiratory movement, the expansion of the lung on that side will be di- 
minished or entirely prevented in proportion to the size of the aperture. If air 
can enter more readily than through the trachea, an entire collapse of the lungs 
will take place ; and if such apertures be made on both sides, asphyxia necessarily 
results. But if they are too small to admit the very ready passage of air, the 
vacuum produced by the inspiratory movement will be more easily filled by the 
distention of the lungs ; so that a sufficient amount of change takes place for the 
maintenance of life. Sudden death by asphyxia not unfrequently occurs from a 
communication being opened by disease between the air-passages and the pleui'al 
cavity, so as to check the dilatation of the lung of that side, whilst the function of 
the other is impeded by tubercular deposition, hepatisation, or some other morbid 
alteration of its structure. 

4. The next group of causes is a very numerous one ; and those which it in- 
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eludes, although operating upon the respiratory process in the same manner, am 
very different amongst themselves. It is composed of those which interfere with 
the admission of air into the air-cells (where alone it is brought into relation with 
the blood,) either by altogether preventing its entrance into the passages, or by 
obstructing its movement through them. The entrance of air into the trachea 
will of course be prevented by any means which produce occlusion of the orifices 
that lead to it— the mouth and nostrils. If these be obstructed by any solid sub- 
stance applied closely upon them, death is said to take place by suffocation. If 
the face be immersed in water, that air can gain no admittance to these openings, 
asphyxia is said to be produced by submersion. It is obviously immaterial 
whether the whole body be covered with water or not; many drunkards have 
been drowned (so to speak) in a puddle, from which they had not sense enough to 
withdraw their faces ; and many infants have been prevented from making the 
first inspiration by the immersion of the mouth and nostrils in the pool formed by 
the maternal discharges, or by the occlusion of these entrances by their own 
membranes. Air may gain admittance to the mouth and nasal passages, and yet 
be prevented from passing into the trachea, by meeting with some obstruction in 
the larynx. The rima glottidis may be closed by the oedema resulting from acute 
inflammation, or by the thickening which is produced by more chronic disease; 
or it may be constricted by the spasmodic affection which so often accompanies 
these states, and which sometimes occurs independently of them, from irritation of 
the nervous system by other causes ; or it may be closed in consequence of para- 
lysis of the dilating muscles, as Dr. H. Ley believed to occur in laryngismus stridu- 
lus.* Obstacles to the admission of air into the lungs may also exist in the trachea; 
the aperture of which may be closed by external pressure, as in strangulations, or 
its lining membrane may be so much tumefied by disease as nearly to prevent the 
passage of air. The accumulation of secretions, too, which the patient has not 
strength to expectorate, may occasion asphyxia ; and the same result sometimes 
occurs in croup, from the obstruction presented by the formation of a false mem- 
brane, which is often of considerable thickness. The pressure of tumours upon the 
trachea will often produce asphyxia, which has been the immediate cause of death 
in many cases of aneurism, and in some of bronchocele. In such cases this con- 
dition gradually supervenes ; and the difficulty of respiration is indicated by the 

» The pathological explanation of this disease given by Dr. Ley was founded upon the sup- 
position, that the dilators of the rima glottidis are supplied by the recurrent laryngeal nerve, 
whilst the constrictors of that opening are stimulated by the superior laryngeal branch. He 
thence inferred that, if the functions of the former nerve were impeded by the pressure of en- 
larged glands or other causes, and the muscles which it supplies be consequently paralyzed, 
the constrictor muscles would close the rima glottidis for want of opposition. The more re- 
cent experiments of Dr. J. Reid (Edin. Med, and Surg.Journ.,vo]. xlix.,) however, have shown 
that the superior laryngeal is almost entirely a sensory nerve, and that the recurrent is al- 
most exclusively motor, supplying both constrictor and dilator muscles. He states that " se- 
vere dyspnoea amounting to suffocation may arise both from irritation and compression of the 
inferior laryngeal nerves, or the trunks of the pneumogastrics. For when both or even one 
recurrent nerve was irritated, the arytenoid cartilages were approximated, so as in some cases 
to shut completely the superior aperture of the glottis." (p. 149.) When the recurrents are 
cut or compressed, the arytenoid cartilages are no longer separated during inspiration ; and 
their movements become so completely passive, that they are carried inwards by the current 
of entering air, which they consequently impede, whilst they are separated again by the expi- 
ratory blast. " We shall leave it," continues Dr. R., "to those who have had frequent oppor- 
tunities of seeing this disease to determine which of these two causes, irritation or paralysis, 
will best explain its phenomena. There appears, however, to be little doubt that the crowing 
respiration and dyspnoea, which accompany some cases of hysteria, depend upon a spasmodic 
closure of the glottis, produced by some irritation of the recurrent nerves. — Author, 
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ftj^or of the countenance and the dilatation of the nostrils, for a long time previous 
to the termination of life. Sometimes, however, an aneurism or abscess will burst 
into the trachea, and occasion immediate death by suddenly obstructing the access 
of air to the lungs. A frequent cause of asphyxia is the presence of foreign bodies 
within the air-passages, or even in the pharynx. In the former case they may oc- 
casion speedy death, even though not of sufficient size to produce material obstruc- 
tion to the passage of air by the irritation they excite ; during a fit of coughing 
they may be dinven up against the rima glottidis, which they may mechanically 
obstruct ; or they may occasion spasmodic closure of this orifice by reflex excite- 
ment of the laryngeal nerves. The increased secretion also, which results from 
the irritation, adds to the mechanical impediment ; so that, from a combination of 
these causes, death by asphyxia often supervenes where at first no material ob- 
struction to respiration appeared to exist. The lodgment of large masses of solid 
matter in the oesophagus, as when an attempt is made to swallow hard substances 
which are too bulky for its caliber, will sometimes produce immediate asphyxia, 
as if by strangulation ; or, if a partial obstruction only be created, the difficulty 
may be fatally aggravated by the spasmodic action which is excited, as in the last 
case. These are the most frequent cases of obstruction to the entrance of air 
through the larynx and trachea. The bronchial tubes also may be .similarly af- 
fected ; but the amount of impediment thus created in the respiratory process will 
depend upon the proportion of the pulmonary structure which the particular tube 
supplies. A foreign body obstructing one of the passages into which the trachea 
primarily divides, will of course impede, more or less completely, the respiratory 
action of the corresponding lung, and may thus induce slow asphyxia, which will 
be aggravated by the spasmodic actions to wiiich the irritation of its presence gives 
vise. But if it should find its way to one of the smaller passages, no immediately 
fatal result would probably occur ; though diseased action would probably be ex- 
cited in its neighbourhood, which might ultimately terminate life. Several in- 
stances are on record in which such an occm-rence has seemed to be the remote 
cause of death. A fatal result may, however, be speedily occasioned by causes 
which affect the bronchial tubes only, if it involve them universally or nearly so. 
Thus it may take place from the accumulation of secretions or fluid effusions, 
which prevent the entrance of ail' to the air-cells, even though it freely pass through 
the trachea. This is very apt to occur as a consequence of a congested state of 
the pulmonary vessels brought on by other causes ; and it aggravates this very 
ppnditiori by the new obstacle it opposes to the respiratory process, and to the 
movement of blood through the capillaries. Such a state may be artificially in- 
duced by section of the pneumogastric nerves; but it also supervenes, to a greater 
or less extent, on many pulmonary diseases. Perhaps we may include, under this 
class of causes, spasmodic constriction of the broncWal tubes, which seems to be 
an impediment to respiration in some forms of asthma : the existence of such a 
state is, however, uncertain; and no experimental proof has yet been given of the 
power of nervous irritation to produce it. It is, however, the only feasible mode 
of accounting for some of the phenomena of this disease. 

5. Supposing the air necessary for respiration to have obtained free admission 
through the teachea and bronchial tubes, asphyxia may still take place from the 
lungs themselves being in an unfit state to allow the due action between their 
gaseous contents and the blood. Various moi-bid alterations of their structure, 
which it is needless to specify, may thus prove fatal, and this, either rapidly or 
slowly, according to the progress of the disease. Thus pulmonary apoplexy, a 
pneumona of a few hours' duration, and a deposition of tubercular matter which 
has been proceeding for years, may occasion death in the same manner. It is 
thought by some that, independently of any change of structure, the lungs may 
be functionally unfit for the aeration of the blood, through a disordered supply of 
the " nervous influence " which is required for the process ; but sound physiology 
does not warrant us in the belief that any such influence is necessary : nor is there 
any solid reason to believe that this ftmction can be affected by any cause that 
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does not produce a change in the physical conditions which are evidently essenty^ 
to its performance. ^^ 

Having thus taken a general review of the principal causes which operate by 
p/iysicat means in the production of asphyxia, we may consider, 

il. The causes which affect the chemical processes, to which the physical con- 
ditions are only subservient. These may be briefly dismissed. Of the several 
gases which may be introduced into the lungs, there are but a small number ca- 
pable of producing simple asphyxia. Most of them have an immediate deleteri- 
ous action on the system, quite independent of their negative properties, which 
consist in their want of power to afford oxygen to be absorbed or to remove the 
carbonic acid that is to be excreted. Hydrogen and azote are almost the only 
gases which can be regarded as simple asphyxiating agents. Both these may be 
iDreathed for some little time with impunity, even by man ; and cold-blooded ani- 
mals will exist in them for several hours or even days. By their physical proper- 
ties they are enabled to remove the carbonic acid from the blood nearly as energe- 
tically as common air can do ; but as they afford no oxygen, the animal must 
sooner or later perish for want of this stimulus. Oxygen breathed alone, how- 
ever, is very deleterious to the system, which it over-stimulates. Other gases act 
as true poisons on the system, when introduced into it through the lungs; and their 
effects, therefore, are of a complex nature. 

Phenomena. These vary, to a certain degree, with the cause of the suspended 
aeration of the blood ; nevertheless, there are some which are universally witnessed, 
and to these our principal attention will be directed. They may be best observed 
when the axphyxia is gradually produced, as by a partial obstruction of the air- 
passages; when it suddenly comes on, they succeed one another so rapidly as not 
to admit of accurate observation. They may be divided into three stages. The 
Jirst commences with an increase of that natural besoin de respirer, which prompts 
to the ordinary acts of inspiration ; and this increases until it amounts to a sensa- 
tion of extreme distress. In respondence to this extraordinary stimulus, active 
and powerful inspiratory movements are involuntarily performed ; and muscles are 
excited to contraction, which do not partake in the ordinary duty. Other instinc- 
tive movements, more remotely conducive to the relief of the sufferings experienced 
by the individual, are sometimes performed by him at this time. The distress, 
which soon amounts, if not relieved, to intense agony, is of short duration ; though 
it lasts longer if the aeration of the blood continue to a slight degree, than if the 
process be entirely suspended. It gives place to vertigo and a feeling of stupidity, 
which soon increases to absolute insensibility, which may be regarded as charac- 
terizing the second stage. The respiratory movements now become irregular and 
convulsive ; and the other instinctive movements assume a similar character, the 
whole frame now partaking in them. Lividity of the countenance inay sometimes 
be observed at the end of the first stage ; it rapidly increases in the second, and 
especially affects the lips, which are often of a deep purple. The veins also be- 
come turgid ; and the eyes are injected, and seem as if ready to start from their 
sockets. At this time the heart is found to be pulsating languidly, and the pulsa- 
tion at the wrist is almost imperceptible. Very shortly all the animal functions are 
suspended ; no fartlier muscular movements are performed, nor are any capable of 
being excited. The sphincters give way ; and the animal, if previously erect, falls 
completely powerless. This is the third stage. The heart continues for a time to 
contract feebly ; but the aeration of the blood is entirely suspended, and sufficient 
fluid is not propelled by it into the aorta to produce sensible pulsation of the arte- 
rial trunks. The general surface now partakes of the livid tint which first showed 
itself in the face; the hands and feet presenting a violet hue, and patches of a simi- 
lar colour existing in other parts of the skin. The organic functions do not entirely 
cease until the circulation of the blood has been completely suspended ; and even 
aft;er somatic death must be regarded as having taken place, the temperature of 
the body is very slowly dissipated, and the post mortem rigidity of the muscles 
tardily supervenes. In fact recovery may take place even after the heart has ceased 
to act, if the proper means be employed. 
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The relative intensity of these phenomena will be affected by the cause to which 
w.ey owe their origin ; as will also, in some degree at least, the order in which they 
present themselves. The preceding description applies especially to those cases in 
which the deprivation of air is sudden and almost complete, as when due to an 
obstruction existing in the air-passages. It is in these that the inspiratory efforts 
are most laborious, and the sense of distress the greatest. Where, however, the 
cause be such as puts a stop to the muscular movements concerned m respiration, 
the fatal termination more rapidly comes on, and there is less of general distur- 
bance. When the asphyxia is more gradually induced, on the contrary, the suf- 
ferings are often most distressingly prolonged. Thus, where it super\^enes as a 
consequence of pulmonary disease, the dDated nostrils and livid cheek often indi- 
cate for a protracted period the existence of deficient aeration, whilst the patient's 
complaints of dyspncea but too truly correspond with these symptoms. The feel- 
ing of distress is often referred to the lower part of the sternal region ; and we have 
known counter-irritants applied to the spot with the view of relieving it, when the 
real malady was situated in the larynx. It is a point, therefore, of considerable 
practical importance, not to be hastily led to infer from local sensations the cause 
of the difficulty of respiration ; this it may frequently exercise the skill of the phy- 
sician to detect. It is when asphyxia slowly supervenes as a result of disease, that 
the greatest irregularity in the order of the symptoms is observable. A very high 
degree of lividity often shows itself long before the stage of insensibiUty has come 
on ; and the latter is often preceded by symptoms of irregular action of the brain, 
such as vertigo, tinnitus aurium, flashings of light before the eyes, and various 
spasmodic actions. The subsequent convulsive movements are less violent; and 
the lividity of the face never acquires so deep a tint, although the discolouration is 
more general over the body. In these cases the action of the heart usually ceases 
soon after the respiratory movements have come to a stand ; and this is the mode 
in which life very commonly terminates. 

The time which is necessary to destroy life by asphyxia varies much, not only 
in different animals but in different states of the constitution of the same. Thus, 
warm-blooded animals are much sooner asphyxiated than reptiles or invertebrata; 
and, on the other hand, an hybernating mammiferous animal supports life for many 
months with an amount of respiration sufficiently low to produce speedy asphyxia 
if it were in a state of activity. And among mammaha and birds there are many 
species which are adapted, by peculiarities of conformation, to sustain a depriva- 
tion of air for much more than the average period. Excludmg these, it may be 
generally stated, that if a warm-blooded animal in a state of activity be totally de- 
prived of respiratory power, its muscular movements (with the exception of the 
contraction of the heart,) will cease within five minutes, often witliin three; and 
that the circulation generally fails within about ten minutes. Many persons, how- 
ever, are capable of sustaining a deprivation of air for three, four, or even five 
minutes, without insensibility or any other injury ; but tliis power, which seems 
possessed to the greatest degree by the divers of Ceylon, is only to be acquired by 
habit. The period during whicli remedial means may be successful in i-estoring 
the activity of the vital and animal functions, is not, however, restricted to this. 
Cases are not unfrequent of the revival of drowned persons after a submersion of 
half an hour ; and more than one has been credibly recorded in which above three- 
quarters of an hour had elapsed. It is not improbable, however, that in some of 
these cases a state of syncope had come on at the moment of immersion, through 
the influence of fear or other mental emotion, concussion of the brain, &c. ; and 
that, the circulation being thus enfeebled, the deprivation of air had not the same 
injurious effect as when this ftinction was in full activity, just as in the case of an 
hybernating animal. Such a state has been denominated syncopal asphyxia. 
The reanimation of still-born infants has been successfully attempted when nearly 
half an hour had intervened between birth and the employment of resuscitating 
means ; and when probably a much longer time had elapsed from the period of the 
suspension of the circulation. 
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Anatomical characters. In cases where death has resulted from simple as-# 
phyxia rapidly induced, the external appearances found on subsequent examina- 
tion are usually very characteristic. The general lividity of the surface is not 
unlike that which is observed on the depending parts in other cases, but may be 
distinguished from it by not being confined to these situations. Morever, it is 
often farther characterized by the presence of deeper spots, resembling those of 
ecchymosis. These are most commonly seen in the face and neck of persons 
who have been hung or strangled; and, on the other hand, they are usually ab- 
sent in cases of drowning; but they are occasionally seen under other circum- 
stances. The appearance seems to be the result of congestion of blood in the 
vessels of the skin, from which, indeed, the fluid appears sometimes extravasated; 
numerous points being observable when a section is made into the substance of 
that tissue. The features usually retain the expression of distress, and the eyes, 
as already noticed, continue prominent; the pupils are dilated, as in coma. 

The accumulation of blood in the right side of the heart, and in the vessels, 
connected with it, namely, the systemic veins and the pulmonary artery, and the 
comparatively empty state of the left cavities, as well as of the pulmonary veins 
and systemic arteries, are the appearances most characteristic; of asphyxia; and 
they are constant when this state has been completely developed. They are best 
marked, however, where it has slowly terminated life; especially \vhen some de- 
gree of aeration has taken place up to its close, and the action of the heart has 
ceased within a short time. The coronary veins may often be observed to exhi- 
bit an extraordinary turgescence. Not only may the venous congestion be no- 
ticed in the vena cava and larger trunks, but it is very perceptible in all organs 
which are largely supplied with blood. Thus, the liver and spleen are in a state 
of engorgement; and the blood may be forced out in large drops by slight com- 
pression of their parenchymatous tissue. The intestinal membranes, too, are 
observed to be excessively congested, especially in the most depending parts; and 
ecchymosed spots are not unfrequently seen on the mucous membrane of the sto- 
mach after strangulation, constituting a variety of pseudo-morbid appearance, 
which the inspector will do right to bear in mind. This tendency to congestion 
in the venous system, which so constantly accompanies deficient respiration, has 
a most important influence on the condition of various organs in the later stages 
of chronic diseases of the thorax; and it readily explains the derangements which 
they are liable to exhibit. Even the heart not unfrequently suffers from the same 
cause; a permanent distention of its right ventricle, with hypertrophy of its walls, 
being a frequent concomitant of obstructed respiration; of which particular in- 
stances will be hereafter given. 

The blood is usually found fluid, or but imperfectly coagulated, if the asphyxia 
have been rapid; and this corresponds with what is observed after other kinds of 
sudden death. Where it has more slowly supervened, the blood coagulates as 
usual. 

The veins and sinuses of the head of course partake of the general venous con- 
gestion; and, in well-marked cases, an unusual number of red points are seen on 
slicing the brain. The distention is greatest where the previous struggle has been 
most severe, or where there has been a peculiar obstruction to the return of the 
blood from the head, as in hanging or strangulation. There is seldom, however, 
any morbid effusion; but an apoplectic extravasation is sometimes found, thouo-h 
rarely as a consequence of simple asphyxia. In cases where there has been but 
little general disturbance, the vessels of the brain and its membranes are found to 
be in their natural state. 

The venous congestion is usually well marked in the root of the tono-ue, which 
often appears as if injected, the papilla; being remarkably prominent. It extends 
also to the mucous membrane of the larynx and epiglottis, of the trachea and 
bronchi, which is deeply coloured by vascular turgescence, and which becomes 
darker as it is traced into the smaller ramifications of the bronchi. The mucus 
which covers its surface is generally mixed with a frothy serous exudation, 
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♦sually exhibiting a sanguinolent tinge. Tliis effusion, which is often very- 
abundant where the obstruction to the respiration has gradually operated, seems 
to result from the congested state of the vessels, and not to be an altered form of 
the natural secretion, as some have supposed. The fibrous tissue which unites 
the cartilaginous rings of the trachea and bronchi is also injected with blood. 
The lungs themselves, if not previously diseased, aie greatly distended, and ex- 
pand so as to meet over the pericardium. When exposed to view, they present 
a dark brown, sometimes almost blackish, hue externally; but their parenchyma 
exhibits a redder tint when cut into. The engorgement is here in the arterial 
system; but it is occasioned by the accumulation of venous blood, of which large 
dark, thick drops flow out when incisions are made in the substance, and slight 
pressure employed. 

Pathology of .Asphyxia. There can scarcely be a more remarkable illustra- 
tion of that important truth that morbid anatomy furnishes but one class of the 
facts upon which the science of pathology must be erected, than that presented 
to us in the inquiry which we have now to make into the nature of the morbid ac- 
tion which results from the derangement of the respiratory function, and the mode 
in which this occasions death. There is no dispute as to the leading facts sup- 
plied by anatomical examination; but in the interpretation of those facts there is 
much scope for discussion. No satisfactory conclusion can be attained, unless a 
clear conception be first formed of the physiological or normal action of the 
organs whose deranged function is the subject of investigation. We particularly 
refer to that of the capillary vessels of the lungs, the duties of which must, it is 
obvious, be the first deranged by any cause which obstructs the access of air to 
the respiratory membrane. It is in these vessels that the character of the blood 
is altered from the venous to the arterial; and to be subservient to this change is 
their peculiar function, just as the secretion of fluid is the function of the capillaries 
of glands, and nutrition that of the capillaries of the system in general. That 
the movement of the blood through them is principally dependent, in their usual 
condition, upon the action of the heart, does not admit of a doubt; but it seems 
equally certain that for the Continuance of this movement, the continuance of the 
changes to which it is subservient is essential; and that not even the powerful 
contractions of the heart can force the blood into the pulmonary veins, when 
these changes are suspended. The condition here assigned to the maintenance 
of the capillary circulation does not apply to that of the lungs alone. It cor- 
responds with that which we find by observation and experiment to hold good in 
reference to the capillaries of the whole system. We need not imagine that any 
mechanical propulsory power exists in them, in order to understand how such 
an influence on the movement of the blood through their canals may be exercised 
by their parietes; since it is easy to conceive that new attractions and repulsions 
between the solid and fluid particles may be created by the processes to which 
they are subject. This is not the place to discuss such a question, however; the 
correctness of the view just stated, in its application to this particular topic, will, 
we think, appear from the facts to be presently adduced; and a fuller elucidation 
of it will be found in the physiological division of this work. If its validity be 
assumed, it will follow that the first effect of impeded respiration will be a retarda- 
tion or cessation of the passage of blood through the capillaries of the lungs; and 
that this impediment will be the cause of all the other phenomena which are 
observed in the progress of the complaint, and finally of its termination in death. 
Before proceeding to develope this view in detail, however, it will be desirable 
to glance at the principal theories which have been offered as explanations of the 
same facts, and to inquire briefly into their value. 

It would be scarcely necessary to mention the doctrine propounded by Haller, 
since it received a most complete refutation from Goodwyn, were it not that he 
assigned the true situation for the commencement of the morbid chancres, although 
he misunderstood their nature. In his opinion, the stagnation of the blood com- 
menced in the capillaries of the lungs, and thence affected the whole venous sys- 
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tem; but he imagined this stagnation to arise from a mechanical impediment, 
produced by the cessation of the motions of the lungs themselves. It is a suffi- 
cient reply to this doctrine, that all the phenomena of asphyxia are as completely 
developed in an animal which is made to breathe azote, as in one which has been 
drowned or strangled; and it was pointed out by Goodwyn, that after the fullest 
expiration, the air-cells do not return to the state in which they were in the new 
born child, but are sufficiently distended to permit the blood to cuculate freely 
through them. In fact, as will be subsequently shown, any excess of distention 
is unfavourable to the passage of fluid through their capillaries. The theory of 
Goodwyn himself was, that whilst venous blood furnishes to the right cavities 
of the heart the stimulus which excites them to contract, the fibre of the left side 
requires a more powerful stimulus, — that of arterial blood; and in default of this, 
ceases to perform its functions in maintaining the systemic circulation, no longer 
contracting upon the blood returned to it from the lungs, when this has not been 
arterialized. This hypothesis, however ingenious, is inconsistent with several 
observed facts. Were it correct, the pulmonary veins and left auricle ought to 
be found loaded with blood, which is not the ease. Moreover, the left side of 
the heart continues to contract upon blood which may almost be called venous, 
in hybernating animals, whose respiration is so trifling; and Bichat proved ex- 
perimentally that venous blood might be injected into the left cavities of the 
heart, with the effect of exciting, not depressing, their action. He also ascer- 
tained that venous blood is propelled into the systemic circulation of an animal 
undergoing asphyxia; so that the doctrine of Goodwyn may be regarded as com- 
pletely disproved. We do not mean to assert, however, that venous blood is as 
eff"ectual as arterial in stimulating the left side of the heart; but that it is suffi- 
ciently powerful for the maintenance of the actions of that portion of the organ 
so long as it is supplied, is evident from the fact that its chief cavity and the 
vessels connected with it are never found to contain more than a comparatively 
small quantity of blood. 

The theory of Bichdt is the one which, until recently, has gained the most 
general assent; and there can be no doubt that it is partly based on truth. That 
it does not accord with all the facts of the case, however, and cannot, therefore, 
be regarded as a satisfactory explanation, will presently appear. He ascribed the 
cessation of the circulation to diminished irritability of the heart, resulting, as he 
supposed, from the deleterious effect of its penetration by venous blood upon its 
vital properties, an effect which he proved this fluid to exert on the excitability 
of the nervous system. This doctrine, as well as that of Legallois (who sup- 
posed the irritability of the heart to be destroyed by the circulation of venous 
blood in the spinal cord,) is open to the same objection as that already brought 
against the theory of Goodwyn; which is one that will apply to any theory which 
prim.arily refers the cessation of the circulation to want of power in the heart; 
namely, the empty state of its left cavities, and the renewal of its action, after it 
has entirely ceased, by a cause which does not immediately affect it. Bichat, 
indeed, foresaw these objections. Of the second he attempted to dispose by as- 
serting that artificial respiration never renews the action of the heart when it has 
entirely ceased — a statement opposed by well-ascertained facts. Of the first, he 
has given no satisfactory explanation. Moreover, his opinion that the circula- 
tion of venous blood through muscles is destructive of their irritability, is contra- 
dicted by the experiments of Dr. Kay (Treatise on Asphyxia, p. 50,") who found 
that the exhausted irritability of muscles was restored when venous blood was 
made to circulate through them, but remained extinct if no fluid was transmitted. 
Some of Dr. Edwards experiments also lead to a similar conclusion; namely, that 
venous blood, though less powerful than arterial in maintaining the vital proper- 
ties of muscles, is by no means rapidly destructive of them. 

That the first impediment to the circulation of the blood in asphyxia is occa- 
sioned by an obstruction to its passage through the pulmonary capillaries, might 
be inferred simply from the progressive accumulation of the fluid in the system 
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45f vessels, of jvhich those channels form as it were the outlet; a phenomenon 
constantly observed in this condition, and more or less rapidly induced as the 
aerating process is more or less completely suspended. It has been maintained 
by some that the blood flows freely into the pulmonary yeins, and is thence car- 
ried into the general current of the circulation, until its deleterious action has 
been exercised on the nervous centres; and that, from, a sort of paralysis of the 
capillaries of the lungs, the flow of blood through them is then impeded. But 
this view is inconsistent with the fact of every day occurrence, ihat a great de- 
gree of venous congestion may occur long before the blood in the arteries has 
become suflicienfly loaded with carbon and deficient in oxygen, to produce insen- 
sibility by its action on the brain. Moreover, the doctrine that "nervous influ- 
ence " is essential to the flow of blood through the capillaries of the lungs, or of 
any other part, is a mere assumption, unsupported by physiological facts. On 
the contrary the recommencement of the circulation through the capillaries of the 
lungs, when oxygen is brought in relation with them, before any alteration has 
taken place in the character of the blood in the vessels of the brain, sufiiciently 
proves that it is in them and them alone that we are to look for the primary cause 
of obstruction, and the cause of the recommencement of the circulation. What 
then, is the nature of their influence on the movement of the blood through them? 
That it is not mechanical is sufiiciently proved by observation; for no regularly 
alternating contractions and dilatations have ever been seen by the microgcope in 
these vessels; and the only mode in which a change in their caliber would seem 
to influence the current is by such relaxation as may give it free passage, or such 
contraction as may impede it. The latter state is the one which would seem pri- 
marily to result from the application of any stimulus, as is shown both by micro- 
scopic examination and by the experiments of Wedemeyer, who found that 
stimulating liquids injected into the arteries of living animals were much longer 
than mild liquids in finding their way into the veins. The state of relaxation is 
that which paralysis or want of tonic action would seem to produce; and it is 
therefore impossible to attribute to either of these causes the cessation of the 
movement of blood in the pulmonary capillaries, which is consequent upon sus- 
pended respiration. 

A more valid and consistent explanation may be found in the cessation of those 
changes to which the passage of the blood through the capillaries of the lungs is 
subservient. How the movement of the fluid is dependent on their continuance, 
it may not perhaps be easy to explain; but the fact seems well estabUshed by 
direct evidence, and coincides with what we know of the laws of vital action in 
general. In the lower animals, as in plants and in acardiac foetuses, the circula- 
tion is almost entirely independent of any central propulsive organs, and is chiefly 
maintained by powers originating in the capillary vessels; and even where a dis- 
tinct and powerful heart is developed, we find that the distribution of blood to 
diff'erent organs is governed more by the relative activity of the processes taking 
place in them than by any other cause. Any circumstance which peculiarly excites 
the nutritive or secretory actions of a texture or gland will occasion a determination 
of blood towards it, which is quite independent of any alteration in tlie heart's ac- 
tion; and on the other hand, any depression of their natural actions will produce a 
corresponding diminution in the amount of blood transmitted through them, with 
which the heart has no concern. The fact, then, seems to be, that any impedi- 
ment to the arterialization of the blood in the pulmonary capillaries will of itself 
impede its motion through them; and this in proportion to the completeness of 
the obstruction. It is quite true that when the access of air to the luno-s is sud- 
denly and completely checked, the circulation through them continues for some Ut- 
tle time; and that blood of a pai'tly venous character is transmitted into the systemic 
arteries. But it is to be recollected that a considerable quantity of air is contained 
in the air-cells of the lungs; and that it is not until this has been so far deprived 
pf its oxygen and loaded with carbonic acid, as to be unfit to efiect any change on 
the blood, that wc should expect the movement to be entirely checked. More- 
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over, the alteration in the character of the whole mass of the circulating fluid is 
effected gradually, as might be inferred from the small proportion transmitted by 
the heart at each contraction; so that, if a small stream be drawn from the caro- 
tid artery of an animal undergoing asphyxia, it will be seen to become progress 
sively darker, from the commencement of the suspension of the respiratory move- 
ments to the cessation of the heart's action. If, then, an interruption of the 
chemical changes effected in the pulmonary capillaries be the cause of the stag- 
nation of the blood in them, a renewal of those actions ought also to renew the 
movement; and this it has been experimentally demonstrated to effect, in a suffi- 
cient number of cases, and under a great variety of circumstances, provided that 
the suspension have not been so prolonged as to occasion a loss of the vital pro- 
perties of the organism. To these cases we shall presently return. 

We may consider it sufficiently proved, then, that the stagnation of blood in 
the capillaries of the lungs is the primary effect of suspended aeration; and we 
have now to inquire into the mode in which this disturbance of the current of the 
circulation affects other organs, especially the heart and nervous system. It is 
very evident that the accumulation of blood in the right ventricle must soon be- 
come a mechanical impediment to its contraction; and the distention at last appears 
to impair or even destroy its irritability, just as in the case of the bladder. There 
is no doubt, however, that the permeation of its texture by venous blood will 
affect its contractility; but that it is still able to propel its contents, if the distention 
be slightly relieved, is shown by the recommencement cff its action when the 
renewed movement of the blood in the capillaries of the lungs diminishes the 
engorgement of the pulmonary arteries, and by the effect of more direct evacua- 
tion, as will be presently noticed. The left side of the heart, on the other hand, 
gradually ceases to act from an opposite cause— ^the deficiency of blood. It has 
been proved by the experiments of Drs. Williams and Kay that its contractility 
is retained until after the pulmonary veins have ceased to return sufiicient blood 
to excite its action. When rabbits were asphyxiated by tying the trachea, it 
was found that the flow of blood from a divided artery almost ceased at the end 
of the third minute, and was entirely suspended at the fifth; yet " the left heart 
contracted spontaneously for a very considerable period longer." And when the 
left auricle was examined under similar circumstances, it was found that after a 
period of three or four minutes very little blood was returned by the pulmonary 
veins, though the heart still acted vigorously. " In general," says Dr. Kay, 
" the phenomena of the cessation of motion in the left heart in asphyxia are 
these: — a smaller quantity of blood is received into its cavities, and expelled for 
a time vigorously into the arteries; the ventricle mean while diminishes in size, 
as the quantity of blood supplied becomes less, until at length, although sponta- 
neous contraction still occur in its fibres, no blood issues from a divided artery, 
and the ventricle by contraction has obliterated its cavity; after this, blood slowly 
accumulates in the auricle from the large vessels of the lungs; and its contractility 
continues for a very considerable period." [Edin. Med. and Surg. Journ. 
vol. xxix. p. 46; and Treatise on Asphyxia, p. 135.) So long as the contrac- 
tility of the left ventricle is retained, although its movements may have entirely 
ceased, it may be excited to renewed action by a supply of the necessary stimu- 
lus; and thus it may be revivified, and the general circulation restored, by artificial 
respiration which, by unloading the right cavities, and filling the left, furnishes 
the required conditions* 

There is no difficulty, then, in understanding how the entire circulation may 
be brought to a stand by a cause acting immediately upon the capillaries of the 
lungs. We have next to inquire into the mode in which those phenomena 
are produced which indicate an affection of the nervous centres; — namely, the 
vertigo, delirium, spasms, and insensibility which mark the later stages of as- 
phyxia. These have been usually attributed, and with much show of reason, to 
the circulation of imperfectly arterialized blood through the vessels of the brain 
and spinal cord. In most vertebrated animals wc find a provision for sending to 
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the head the most highly-aerated portion of the general mass of nutritious fluid. 
The provisions for this purpose are most apparent in the class of reptiles; but 
they are also peculiarly manifest in the embryo state of birds and mammalia. 
It is evident, then, that of all organs of the body, the nervous centres are the 
most dependent upon a constant supply of pure arterial blood, for the due per- 
formance of their functions. But the quantity, as well as the quality, of the 
circulating fluid seems to have an important influence. The brain is well known 
to receive a proportion of the whole amount of blood, far beyond that to which 
its relative bulk would entide it; and any interruption to the supply is found to 
have an immediately injurious eflect upon its functional activity. Thus, Sir A. 
Cooper has shown, that if the carotid arteries be tied, and the vertebrals be com- 
pressed, a state resembling syncope immediately supervenes. We may reason- 
ably infer, then, that the insensibility of asphyxia may arise from the concurrent 
action of both these causes — deficient supply, and depravation of quality. The 
deleterious influence of the circulation of venous blood through the cerebral arte- 
ries was proved by an experiment of Bichat. He injected venous blood from the 
heart of one dog into the carotid of another, and insensibility was the result; but, 
on the other hand, it has been shown by Dr. Kay that large quantities of venous 
blood might be injected into the carotid arteries without producing more than 
muscular debility and lassitude, provided the injection be made slowly and cau- 
tiously, so as not to produce mechanical injury of the cerebral matter, by disten- 
tion of the vessels. In one of his experiments {op. cit., p. 195) an accidental 
circumstance occasioned the employment of considerable force; the animal strug- 
gled and its limbs quivered, but it seemed to recover for a time, though it re- 
mained feeble. It afterwards exhibited symptoms of lesion of the brain, and died 
at the end of ten days, from the efifects of an abscess in one of the hemispheres. 
There is no difiiculty, then, in accounting for the immediate insensibility produced 
by Bicha,t's injections. From the results of Dr. Kay's experiments it may be in- 
ferred, that "though venous is a much less stimulating fluid than arterial blood, 
it may circulate through the cerebral mass without producing by its contact with 
the brain a sudden suspension of the functions of the nervous system. I conceive 
that it must be regarded as a fluid capable of only slightly nourishing and stimu- 
lating the nervous system. Its presence in the vessels of the brain, even for a 
short time, occasions languor and feebleness; and if its circulation were prolonged, 
we niay imagine that sensation and voluntary motion would become still farther 
impaired; but it does not destroy hfe by contact with the brain, and in asphyxia 
small quantities of it are transmitted, and for a short period only, to the cerebral 
structure," {Op. cit. p. 198.) The sudden insensibiUty of asphyxia is, there- 
fore, to be in part attributed to the rapid diminution in the amount of the blood 
sent to the brain; and a state by no means dissimilar is often witnessed in cases 
of haemorrhage, in which deficiency of the nutritious fluid is the only cause in 
operation: neither change alone would produce the train of phenomena formerly 
described; this results from a combination of both. We have already observed a 
similar combination of influences in the suspension of the heart's action; and our 
attention is thus forcibly directed to the fact that when any link in the chain of 
vital phenomena is broken, and the equilibrium of the whole disturbed, the de- 
rangements which ensue are so various and complicated, that it is diflicult to as- 
sign to each its peculiar agency in finally producing the fatal termination. 

It is obvious, that the state of deep coma, once induced, will hasten death in 
those cases in which a small amount of respiration was previously going on, by 
the suspension of the muscular movements necessary to it. But even after this 
has supervened, and the animal life of the being has ceased to manifest itself, the 
organic life may be maintained for a considerable period; its duration depending 
upon the intimacy of the connexion between the two classes of functions at the 
time. Thus, although the destruction of the brain and spinal cord (by which a 
state corresponding with profound coma is induced) occasions speedy death under 
common circumstances, Dr. M. Hall has shown that it may be performed in an 
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hybernating animal, without extinguishing the heart's action, for many hours. 
Again, this connexion cannot be said to be established in the new-born animal 
until the first respiration has taken place; and before this has occurred, life may 
be prolonged for a considerable time under submersion in Avarm fluid. Thus, 
Buffon found that greyhound puppies appeared to have suffered little, after being 
immersed in warm milk for half an hour; and Legallois found the mean duration 
of life in full-grown fcstuses of rabbits, immersed in water, to be twenty-eight 
minutes. After the animal has respired for a short time, however, this power of 
resisting the want of air diminishes very rapidly; and in those species which ge- 
nerate a large amount of heat soon after birth, such as the guinea-pig, this power 
is scarcely greater in the new-born animal than in the adult. These different 
conditions, natural to the lower animals, find a parallel, to a certain degree, in 
peculiar states of the human economy induced by disease, especially those in 
which syncope partakes. 

When the causes of asphyxia were being enumerated, it was pointed out that 
it is the natural tendency of many internal diseases, as well as of various exter- 
nal agencies, to induce this condition. We may now go farther, and state what 
will to many appear startling, that in a very large proportion of deaths, natural as 
well as violent, gradual as well as sudden, the event is either immediately or re- 
motely attributable to this cause. It must be remembered that, so long as the 
circulation is maintained, the life of the system must be regarded as continuing, 
even though the animal functions should have ceased to manifest themselves; 
and if the causes which can operate in suspending this movement be considered, 
they will be found to act in one of three ways; either by destroying the moving 
powers, which have their seat in the heart and capillary vessels: by occasioning 
an obstruction in some part of the channel, which shall affect the whole current, 
and not a part of it merely: or by Avithdrawing the vital fluid itself. In the first 
of these cases, death is said to take place by syncope; and the same term includes 
the last also. Few causes but asphyxia can operate in the second mode, since 
no stagnation of blood in any other organ than the lungs can suspend the ge- 
neral current of the circulation, and a similar eflfort could only be produced by a 
complete obstruction of the aorta or pulmonary artery. It is therefore desirable 
to review briefly the principal morbid conditions which terminate in death through 
the medium of asphyxia, as well as to notice others which the continuance of 
imperfect respiration would be liable to produce. 

Of the former, one of the most common is the state denominated coma or stu- 
por, which results from some change in the healthy condition of the brain and 
spinal cord. When this is profound, it suspends the respiratory movements, as 
formerly mentioned, by interrupting the channel through which the stimulus con- 
veyed by the afferent nerves acts in producing them. All diseases and injuries 
which terminate in coma, do in reality, therefore, occasion death by asphyxia. 
This principle is a very important one, since it leads us to take means for the 
maintenance of respiration when the cause of the stupor is temporary only; — an 
indication which has been successfully acted upon. Thus, Sir B. Brodie found 
that animals rendered insensible by narcotic poisons might have their lives pre- 
served by artificial respiration, kept up until the functions of the brain were re- 
stored; and the same expedient has been practised with success on the human 
subject. Although it would be evidently useless where the coma is a result of 
permanent organic lesion, it is by no means impossible that it might be success- 
ful in some cases of insensibility with convulsions in children, resulting from 
some temporary cause, which might subside if the circulation could be carried on 
for a suflUcient length of time, especially if life were enough prolonged to allow 
of the operation of remedial agents. It must not be supposed, however, that all 
causes acting through the nervous centres produce death through the medium of 
asphyxia: since there are many which rather occasion syncope, depressing the 
general vitality of the system, destroying the contractility of the heart, and the 
peculiar properties of the capillaries, as by a sudden and general shock, which 
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seems diffused through the nervous trunks to every part. It is in this manner 
that concussion, and other violent mechanical injuries to the brain, occasion the 
immediate cessation of the movement of the blood, which is not prolonged 
for an instant beyond the cessation of the movements of respiration. There is a 
form of apoplexy, the apoplexia fulminans of old authors, denominated by 
French writers apoplexiefoudroyante, in which the effusion of blood acts instan- 
taneously in the same manner as a mechanical shock; whilst the mode in which 
this disease ordinarily becomes fatal is by suspending the respiratory movements 
alone. It seems probable that when death results from exposure to cold, it is at 
last by asphyxia induced by coma. It does not appear very clear, however, to 
what the coma is to be attributed; nor is it certain that the injurious influence of 
cold as a sedative to all vital actions is not directly exerted in checking the circu- 
lation, by depressing the powers of the heart and capillaries. The connexion of 
obstructed circulation through the lungs with diminished sensibility of the ner- 
vous centres, should not be forgotten in the consideration of the phenomena of 
fever. It is well known that in typhoid states of this disease, in which coma is 
threatened, dyspnoea is a very frequent occurrence, and that this is accompanied 
by a considerable effusion of fluid into the parenchyma of the lungs, without any 
decided symptoms of active disease in these organs. The continuance of this 
state will of course favour the complete production of coma; but a sound patho- 
logy will teach us to direct our remedial means rather towards the head than the 
chest. 

The diseases which have a tendency to produce asphyxia by directly prevent- 
ing the access of air to the blood have already been pretty fully indicated: but it 
must be remarked, that when these are very chronic in their form, they do not pro- 
duce death by asphyxia simply, but by such a general wasting of the powers which 
move the blood, that it may be said to partake of the nature of syncope. It is in 
cases of violent and sudden death that the distinctions above made are most easily 
recognised; the termination of protracted disease, if observantly watched, will 
generally present phenomena partaking of all the forms which may separately 
manifest themselves in particular cases. The intimate dependence of all the or- 
ganic functions with one another, and the degree in which every one may be in- 
fluenced by the nervous system, often cause them to be affected by disorder of 
any one, in a manner which at first sight appears anomalous, but which a Uttle 
consideration will generally elucidate. 

We have hitherto considered asphyxia only in its fully developed form, and 
examined only its fatal termination. It must not be forgotten that imperfect respi- 
ration has a tendency to produce various diseases, although it may not be suffi- 
cient for the immediate extinction of life. The recent experiments of Dr. J. Reid 
{Edin. Med. and Surg. Journ., April, 1839) have shown that, when the number 
of inspu-atory movements is greatly diminished by section of the pneumogastrics, 
the sanguineous engorgement of the lungs which is thereby produced is very apt to 
pass into the state of inflammation ; and that the various stages of pneumonia, 
and even gangrene, are very commonly witnessed in animals which have lived 
sufficiently long after the operation for these changes to take place. The most 
constant result of this engorgement is an effusion of serous fluid into the air-cells 
and passages, which, of course, adds to the difficulty of respiration. It may, then, 
be reasonably surmised that there is a tendency to similar morbid changes in other 
cases of obstructed respiration ; and this has been noticed in a variety of instances. 
Thus, when foreign bodies have remained impacted in the air-tubes, but have not pro- 
duced immediate suffocation, inflammation of the lungs is very apt to supervene: 
and bronchocele not unfrequently proves fatal in a similar manner, whilst the real 
obstruction is still inconsiderable and does not excite attention as the cause of 
the disease. The permanent congestion of the pulmonary arteries, and tl^ de- 
mand for increased propeUing force, will often occasion hypertrophy and dilata- 
tion of the right ventricle ; and the same congestion, extending to the systemic 
veins, may be the cause of many diseases in remote organs, especially the pain, 
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liver, intestines, and kidneys. Dropsical effusions, also, are very liable to occur 
from the same cause. It is perhaps during the progress of phthisis that we most 
frequently observe these consequences of partial asphyxia. The bronchitis which 
so commonly accompanies chronic tubercular disease of the lungs may be not 
improbably regai'ded as taking its origin in the congestion of the mucous mem- 
brane of the air-passages, which has been mentioned as a constant result of ob- 
structed respiration ; and the attacks of active inflammation of the lungs them- 
selves, which are so liable to supervene whenever deposition of tubercular mat- 
ter has taken place, may, without doubt, be in part attributed to a similar predis- 
position. The diarrhoea which so commonly occurs in the later stages of the 
complaint may be accounted for in a similar manner. It is often found on post 
mortem examination that no morbid change has taken place in the mucous 
membrane of the alimentary canal or in the intestinal glands ; and its functional 
disorder may be attributed to the irritable state induced by the congestion which 
has affected it during life, and which has been mentioned as often so remarka- 
ble a feature in the appearances found after death from asphyxia. Even where 
ulceration of the intestinal glands, and softening of the mucous membrane, are 
found to have taken place, they may be regarded as having had their origin in 
the disturbance of the circulation so often alluded to. 

Treatment. The ideas which are entertained of the nature of asphyxia must 
necessarily have an important bearing upon the principles of treatment. Those 
which will be here stated have been for the most part fully sanctioned by expe- 
rience ; and will, at the same time, be found to harmonize well with the theore- 
tical views formerly stated. It is rarely that this condition comes under the no- 
tice of the physician in any other form than as secondary to other diseases ; but 
as he should not be ignorant of the share it has in various kinds of violent death, 
we shall presently consider the principal forms under which it may present itself^ 
and the treatment specially adapted to each. 

The first object in the treatment of asphyxia will evidently be to remove its 
cause; since, as long as this continues to operate, no permanent relief can be pro- 
cured by any means whatever. This precept will apply not only to the removal of 
direct or mechanical obstructions, but to the abatement of all sources of inter- 
ference with any of the operations naturally concerned in the function, and espe- 
cially those of the nervous system. When the derangement has not advanced so 
far as to occasion cessation of the respiratory movements, it wUl usually be found 
that this measure will restore the due action of the whole train in a very short 
time, provided that no organic lesion, such as extravasation in the brain, has 
taken place. But where these have been suspended, more active means become 
necessary. It will be remembered, that not only is there a suspension of activity 
under such circumstances, but an absolute diminution of the vitality or irritability 
of all the organs concerned, occasioned by the previously insufficient supply of 
blood, and by the want of oxygenation in that which has been last transmitted. 
The indications of treatment, therefore, are two ; the renewal of the respiratory 
actions, and the excitement of the low irritability of the system by unusual sti- 
muli. The first is effected by artificial respiration, which is undoubtedly the most 
powerful means in our possession of restoring suspended animation under such 
circumstances. Its success, however, will mainly depend upon the care and judg- 
ment with which it is employed. As little time as possible should be lost in putting 
this measure into execution ; but whatever interval should from necessity occur, 
may be advantageously employed in other ways to be presently noticed. Until 
more appropriate means are available, the natural movements of respiration may 
be in some degree imitated, by compressing the chest and abdomen, so as to di- 
minish the cavity of the thorax, and to expel from the lungs as much as possible 
of their contents, and then allowing them to recover their former dimensions by 
their natural elasticity. Although but a poor substitute for the natural process, 
even this trifling assistance may be of the utmost benefit, if given at the critical 
time when the heart's action is nearly suspended, and the vital powers rapidly 
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sinking. Where no bellows can be procured, the insufflation of the chest from 
the mouth of another is the best measure that can be adopted. It would, in fact, 
be preferable, on account of the higher temperature at which the air is thus intro- 
duced, and the security which is afforded against the employment of an injurious 
degree of force, were it not for the partial carbonization and abstraction of oxy- 
gen which this air has undergone. The insufflation is performed by applying the 
mouth of the operator to the mouth or to one of the nostrils of the patient, closing 
the other apertures, and making a forcible expiration, so as to dilate the chest 
which is then to be emptied again by gentle pressure. The insertion of a short 
tube into the nostril, if of sufficient bore, will much facilitate the operation. It 
will be desu-able that an assistant should at the same time gently press the larynx 
backwards and a little downwards upon the vertebrae, so as to oppose the pas- 
sage of air through the oesophagus into the alimentary canal. When a pair of 
bellows is employed, the air should be injected through one nostril, whilst the 
mouth and the other nostiil are closed : the latter is then to be opened for the ex- 
piration of the air,* and the process repeated about fifteen times in the minute. 
With regard to the amount of air to be thus introduced at each stroke, there is 
some difference of opinion. Goodwyn, although he estimated the quantity natu- 
rally taken in at each inspiration to be no more than twelve cubic inches, recom- 
mended that a hundred cubic inches should be thrown in by the bellows, for the 
dislodgement of the impure air from the aii'-cells and smaller bronchial tubes, 
which he thought could not be otherwise effected. There is no doubt, however, 
that if this principle were followed, irreparable injury would result from it to the 
texture of the lungs ; indeed, there is reason to believe that many individuals have 
been sacrificed by injudicious insufflation who might otherwise have recovered. 
Leroy discovered that brisk inflation of air into the trachea killed rabbits, foxes, 
goats, sheep, and other animals, even when the force employed was that of an 
expiration fi'om the human being ; and the recent experiments of Dr. Southwood 
Smith (Philosophy of Health, vol. ii. p. 75,) have shown, that though a mode- 
rate inspiration favours the passage of the blood through the lungs, great disten- 
tion of their cavity checks almost entirely the circulation of fluid through them, 
by the mechanical compression of the vessels. According to Leroy, tlie quantity 
injected ought to be the same as that naturally inspured ; and this is the safest 
rule. A few repetitions of the process will soon produce an entire exchange of 
the air contained in the lungs, by the tendency to mutual diffusion of which aD 
gases partake ; and it is better that no risk should be run of doing mischief where 
the organs concerned are of so delicate a conformation. Moreover, the insufBa- 
tion of too large a quantity of air will diininish leather than increase the deve- 
lopment of caloric ; and this is the explanation of the results which have led to 
the belief, that artificial respii'ation has no power of maintaining animal heat. The 
respiratory movements may also be excited by galvanic action on the muscles, in 
the method proposed by Leroy and approved by Magendie {Journ. de Physiologie, 
tom. ix. ;) and there can be no doubt that the penetration of a fresh atmosphere 
into the air-cells will be more facilitated by such a process, than by insufflation. 
This method requires little skill for its employment, and is unattended with any 
danger ; and it is thereby superior to that of Dr. Ure, which can only be carried 
into effect by a person possessed of considerable anatomical knowledge. Leroy 
introduced acupuncture needles a short way into the fibres of the diaphragm on 
each side, in such a direction that they might be easily connected with the oppo- 
site poles of a galvanic battery. When the galvanic circle was completed, the dia- 
phragm contracted and enlarged the cavity of the thorax : when it was interrupted, 
the weight of the abdominal viscera, assisted by gentle pressure on the surface, 

* The bellows constructed under the direction of the Royal Humane Society is provided 
with an additional valve for this purpose, which prevents the necessity of the alternate closure 
and unclosure of the nostril. — AuTHon. 
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caused its return ; and thus alternate movements of inspiration and expiration 
were produced, and maintained until the natural movements supervened. A small 
galvanic apparatus only is sufficient for this purpose. 

The second indication for treatment is the exhibition of various stimulating 
agents, both internally and externally. Amongst the most powerful and useful of 
these is warmth ; but some judgment is required in its application. If the circula- 
tion have ceased, and the temperature of the body be much lowered, no attempt 
should be made to raise it suddenly ; since experiment shows that when such 
attempts are made on animals in a state of torpor, they are often fatal. Warmth 
may be gradually communicated by means of a warm bath, or by warm applications, 
especially to the region of the stomach ; but no fluid of a temperature above 98° 
or 100° should be employed. Rubefacients also may be applied to the skin with 
advantage, and friction employed, when it has in some degree recovered its sensi- 
bility ; but they are previously useless. Warm stimulating fluids in moderate 
quantity should be injected into the stomach or rectum, and stimulating vapours 
applied to the nostril. 

When not only the respiratory movements but the actions of the heart have 
ceased, the case becomes much more serious, but it is not entirely hopeless. It 
has been already stated that artificial respiration has proved successful in renew- 
ing the circulation by unloading the right cavities of the heart and transmitting 
the necessary stimulus to the left. But this is unfortunately not often the case ; 
and it is therefore to be considered what auxiliaries can be employed. Slight 
shocks of electricity, or a current of galvanism, transmitted through the regions of 
the heart, would appear the most likely means of re-exciting its contractions. 
Another method has been pointed out, however, which is well deserving of trial. 
Professor Coleman found that after animals had been asphyxiated, and the right 
auricle had lost its irritability, the detraction of a small quantity of blood from one 
of its veins occasioned it in few minutes to respond to the application of a stimu- 
lus [Wilson on the blood, p. 131.) A similar fact was observed by Dr. J. Reid in 
experimenting upon the action of certain poisons. A slight incision into the auri- 
cle itself appeared most effectual ; but the opening of the jugular vein generally 
produced the same effect. This measure is likely to be useful in more ways than 
one, since it will relieve the congestion of the cerebral veins, and thus promote the 
recovery of the sensibility. It is not a step, however, to be indiscriminately 
adopted. The inquiries of Mr. King {Safety-valve Function of the Heart, in 
Guy's Hospital Reports, \o\. ii.,) leave us no difficulty in understanding how an ab- 
straction of blood from the jugular vein may relieve the distention, not only of the 
right auricle, but of the ventricle, since the tricuspid valve does not close so as to 
prevent regurgitation, when the accumulation of blood is considerable. The effect 
of an electric or galvanic stimulus should be first tried ; and if it fail, the experi- 
ment should be repeated after the abstraction of a little blood from the jugular vein 
as low in the neck as possible. 

Attempts at resuscitation should not be abandoned as hopeless until many hours 
have elapsed, unless evident indications of death present themselves ; nor should 
the employment of remedial means be discontinued at too early a stage of recovery. 
The condition of the patient, even after the natural movements of respiration have 
recommenced, and the circulation has been renewed, is very precarious, and 
requires watchful attention for a considerable time. Many lives have been sacri- 
ficed by too early neglect. 

The object of the preceding sketch has been rather to give a general view of 
the whole subject of asphyxia, and especially to exhibit the connexion of this patho- 
logical state with other morbid conditions of the system, than to pursue any 
department of it into details. 

We shall now inquire how far it is concerned in two of the most common forms 
of violent death, — strangulation and submersion : these, however, will be here con- 
sidered simply in a pathological view ; their juridical relations will be fully treated 
of in the division of this series appropriated to forensic medicine. One form of 

Vol. it.— 55 



434 ASPHYXIA, [Slrangululion.) 

asphyxia which has been but slightly adverted to in this article, the Asphyxia neona- 
torum, will be more fully treated of among the diseases peculiar to infants. 

We shall now consider the phenomena attending certain forms of violent deaths 
in the production of which asphyxia is principally or solely concerned. 

Strangulation. By this term is understood forcible compression of the neck 
by a ligature, to such an extent as to impede or prevent respiration. Suspennion 
is, therefore, but one variety of strangulation, the peculiarity of which consists in 
the traction of the ligature being produced by the weight of the body. In the 
simplest form of suspension the phenomena are precisely the same as those of ordi- 
nary strangulation ; this takes place where the body is lifted from the ground by 
traction of the cord, and where no violent jerk is given to the neck. But this 
seldom happens ; for in most cases of suspension the body has been made to fall 
more or less violently, so as to occasion other injury besides the simple compres- 
sion of the neck in which strangulation properly consists. We shall first, then, 
consider the phenomena of death by strangulation simply ; and afterwards those 
which often attend death by suspension. 

If the compression of the neck affected only the trachea, it is obvious that death 
would be produced by asphyxia solely ; and in this manner it has been occasion- 
ally brought about, — some firm substance, like the cushion of a tourniquet, having 
been applied upon the windpipe. A mode in which infanticide has been some- 
times perpetrated — the firm and continued pressure of the thumb upon the trachea 
— operates in precisely the same manner, although hardly referrible to the head 
of strangulation, from the absence of ligature. On the other hand, it is easy to 
conceive that a ligature may be applied around the neck in such a manner as to 
niake injurious pressure on the jugular veins, so as to occasion death by cerebral 
congestion, or by apoplexy simply, without materially obstructing the respiration. 
And again, it is sufficiently evident that, in most cases of strangulation, both these 
circumstances will operate in producing the fatal result. Accordingly it is found, 
by examination of the bodies of those who have died by strangulation, that in a 
few cases the signs of asphyxia alone are present ; in some those of apoplexy alone 
are very decided ; and in a large proportion the appearances indicate that both 
states have existed. Out of 102 cases collected by Remer {.flnnales d^Htjo:iene, 
torn. iv. p. 179,) unequivocal signs of apoplexy were found in nine; the appear- 
ances resulting from pure asphyxia in six ; a combination of the two in sixty-eight ; 
and in the remaining nineteen the proximate cause of death was not substantiated. 
More recently Dr. Casjier {iVochenschrift fur die gesmnmie Hei/kutule, January, 
1837,) has given a similar collection of the results he has obtained, of which the 
following is a summary. Out of 106 cases, death appears to have taken place by 
apoplexy in nine ; by simple asphyxia in fourteen ; by both conditions hi sixty-two; 
from neither in five; and the number of unexamined bodies was sixteen. In 
several of the cases attributed by Remer to apoplexy, there seems to have been 
(although not distinctly stated by him) an extravasation of blood in the brain, as 
well as congestion of the cerebral vessels : in those related by Casper, on the 
other hand, the congestion alone seems to have been too much relied on as a sign 
of apoplexy, since it is to be recollected that distention of the veins of the brain 
occurs in asphyxia. It can scarcely be doubted that these variations depend 
principally on the mode in which the ligature is applied to the neck ; and a series 
of experiments upon his own person was performed by Dr, Fleischmann {Jinnalex 
d' Hygiene, torn. viii. p. 432,) with the view of elucidating this question. Although 
not entirely satisfactory, they afford some important results, of which we shall 
give an abstract, 

1. If the neck be encircled with a ligature placed between the chin and the os 
hyoides, so as to rest upon the sides and angles of the lower jaw, the principal 
vessels are but slightly compressed, and the cord may be drawn tightly witli- 
out any material impediment being offered to the respiratoiy actions. After a 
short time, however, a flushing of the face and a prominence of the eyes are per- 
ceived; the head beconies unusually hot; a sensation of weight is perceived in its 
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interior, which increases to preat oppression almost amounting to insensibility ; 
and a noise in the ears suddenly commences. When this symptom developes 
itselfj M, Fl. remarks, it is high time to give up the experiment, as a few moments 
longer would be fatal. The compression may, however, be borne for as much as 
two minutes with impunity. There is evidently a tendency to the production of 
apoplectic congestion ; but the vessels are not sufficiently compressed for this con- 
dition to be immediately induced. The account eiven of these sensations by per- 
sons who have recovered after suicidal, accidental, or experimental suspension 
(instances of the last being by no means unfrequent,) does not materially differ 
from that just quoted. A peculiar feeling of a pleasurable nature is first expe- 
rienced; then imperfection of the sight, with flashings of bluish light; and these are 
rapidly followed by insensibility. 2. Similar consequences will follow the applica- 
tion of the ligature upon the larynx; but here the respiration is more impeded. 
Scarcely half a minute expires before the noise in the ears, and a sensation in the 
brain which it is difficult to describe, give warning that the experiment must be 
discontinued. It is obvious that, in this position of the cord, the vessels are no 
longer protected by the angles of tlie jaw, and will therefore be more completely 
compressed, so that death will result from the concurrent effect of apoplexy and 
asphyxia. 8. If, on the other hand, the ligature be placed between the os hyoides 
and the thyroid cartilasf, or upon the os hyoides, and rests upon the angle of 
the jaw or the mastoid processes, the vessels will be almost entirely protected from 
compression, and the respiratory acts will alone be aflTected. Occlusion of the 
rima glottidis is produced by the depression of the epiglottis, which is forced down 
by the displacement of the mass of flesh that forms the root of the tongue. In this 
case death will be almost purely owing to asphyxia. 4. Lastly, if the cord be 
applied over ^/zc/rr/c/ieo, the passage of air will be completely checked, and asphyxia 
■will soon result ; the event will be less rapid if the ligature cross the cricoid carti- 
lage. The vessels will, of course, be also compressed when the cord is thus fixed; 
and the signs of apoplexy will be found more or less coexistent with those of 
asphyxia. 

It is to be recollected, in making such distinctions, that congestion of the cephalic 
veins is an ordinary appearance in cases of simple asphyxia ; so that it might seem 
unfair to consider it of an apoplectic character in any instance in which there is 
not actual extravasation. But the value assigned to it will depend upon its amount 
when compared with that of other portions of the venous system, and upon the 
comparative state of the right and left sides of the heart. If the pulmonary arteries, 
the right cavities of the heart, and the great veins leading to it be all gorged with 
dark blood, whilst the left cavities and their vessels are flaccid, it is evident that the 
congestion of the brain is only a part of the general result of the cessation of the 
respiratory function. But ifj as sometimes happens, no such general congestion is 
found, and the right side of the heart is not peculiarly distended, whilst the veins and 
sinuses of the brain are loaded, we may regard the latter as an apoplectic condi- 
tion not immediately dependent open obstructed respiration, though aggravated 
by it if it co-exist. And here it is necessary to remark, that although in cases of 
apoplexy with gradually increasing coma, asphyxia seems to be generally the proxi- 
mate cause of death, there are many instances in which the fatal result occurs too 
rapidly for it to be thus accounted for, and in which it seems rather due to a sud- 
den violent impression transmitted through the nerves to every part of the system, 
destroying the vitality of the whole at once, and putting an immediate stop to the 
motion of the blood. It is this kind of impression which is produced by concus- 
sion of the brain, by blows on the episgastrium, by a violent electric shock, and 
other similar causes which check at the same time the action of the heart and that 
of the capillaries, producing death by syncope. It is well known that in the lower 
animals the circulation will continue after the gradual removal of the whole of 
the brain and spinal cord : whilst sudden violent and extensive injuries of these cen- 
tres, such as crushing the brain, or breaking down the spinal cord, entirely check it. 
This fact appears to indicate the actual propagation of an anti-vital influence (if 
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we may be allowed the term) along the nerves in cases of this nature, since the 
mere suspension of the function of the nervous centres cannot prove similarly fatal. 
In this manner only can we account for the suddenness of death in the apoplexia 
fulminans; and the same view seems applicable to several cases of death by hang- 
ing, in which the appearances are very different from those of the more common 
forms of apoplexy or of asphyxia, as will presently be pointed out. 

The obstruction to the passage of air through the air-tubes, and the pressure 
upon the blood-vessels of the neck, are not the only causes of death by suspen- 
sion, although it is probable that they are alone in operation when the cord has 
been tightened simply by the weight of the body. When greater violence has 
been used, it is not unfrequently found that the vertebral column has been injured, 
so as to compress or lacerate the spinal cord. This injury may be of several 
kinds, but it is generally confined to the first and second cervical vertebrae. Some- 
times the odontoid process has been displaced from the atlas, with rupture or 
laceration of the ligaments which confine it, and has been forced against the 
spinal cord. In other instances it has been separated from its own vertebra; and 
these displacements of the adas upon the dentatus may happen in various ways. 
Again the first two vertebrae have been separated from the rest of the column, by 
rupture of the intervertebral substance, and of the spinal ligaments. Other frac- 
tures of these vertebrae have been seen; and in all, the spinal cord was more or 
less injured. But even where no evident displacement is found, there is often 
an appearance of straining of the ligaments; and in such cases the spinal cord must 
have received a severe shock, which will obviously aid the other causes of death, 
if not itself competent to produce it. 

Anatomical characters. From what has been stated as to the operation of 
several causes, singly or combined, in producing death by strangulation, we shall 
be led to expect a considerable variety in the morbid appearances afterwards 
found; and, indeed, it is almost only from the observation and comparison of 
these appearances, that our knowledge of the action of these causes is derived, 
since the means of observing them during life are so restricted. The description 
given by the older writers of the signs of death by strangulation will only apply 
with strictness to a limited number of cases. Indeed, it may almost be asserted, 
that some of the appearances mentioned are incompatible with each other, and 
that the description must have been drawn up by combining observations made 
upon several dissimilar cases. The following have been specified: — "Lividity 
and swelling of the face, especially of the lips, which appear distorted. The 
eyelids are swollen and of a bluish colour; the eyes red, projecting forwards, and 
sometimes forced out of the orbitar cavities; the tongue enlarged, livid, and com- 
pressed between the teeth, or frequently protruded. A sanguineous froth about 
the lips and nostrils, A deep and acchymosed impression around the neck, in- 
dicating the course of the cord, the skin being sometimes excoriated; laceration 
of the muscles and ligaments in the hyoideal region; laceration or contusion of 
the larynx, or of the upper part of the trachea. There are also commonlv cir- 
cumscribed ecchymosed patches, varying in extent, about the upper part o'f the 
*u""v!^' ^A^ ^^^^ upper and lower extremities, with a deep livid discolouration of 
the hands. The fingers are generally much contracted or firmly clenched. The 
urme, the faeces, and the seminal fluid, are sometimes involuntarily expelled at 
the moment of death. The bodv is, ca^teris paribus, a much longer time than 
usual m partmg with its heat." (Taylor's Medical Jurisprudence, vol. i. p. 165.) 
Some of these signs may be observed on the bodies of most persons who have 
come by their deaths in the mode in question; but it must be also admitted that 
they may all be absent. This is especially the case where the general shock to 
the nervous system appears to have been the proximate cause of death. They 
are usually most developed where death has supervened slowlv, and has been 
due either to asphyxia produced by the direct obstruction of the" windpipe, or to 
gradually increasing coma resulting from the accunudation of blood by pressure 
on the vessels of the neck. In either of these cases we find the mode of death 
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indicated internally by the general venous congestion, already described as indi- 
cative of asphyxia, with more or less peculiar turgidity of the vessels of the brain. 
It will be desirable to examine separately each of the principal external signs, 
with the view of determining the circumstances under which they should be 
respectively relied on, or their absence made a ground of hesitation. 

The lividity of the face, lips, and eyelids, and the prominence and brilliancy 
of the eyes, are not unfrequently absent, at least for some time after death. It is 
somewhat remarkable that the appearance of the countenance is usually least 
altered in suicides; its traits being frequently those of undisturbed placidity. 
These signs are, on the contrary, more constantly observed on the bodies of those 
who have been executed; and they are still more developed where strangulation, 
as commonly understood, has been murderously performed. On an instance of 
this kind the graphic description given by Shakspeare was founded. [Henry VJ. 
Pt. ii. Act 3. Scene 2.) It is frequently observed, however, that although the 
face presents no lividity, and the lips and eyelids no tumefaction, soon after the 
body has been cut down these appearances present themselves after an inter- 
val of some hours, especially if the ligature be allowed to remain about the neck. 
This was pointed out by M. Esquirol [Arch. Gen. de Med. Jan. 1823,) who 
was the first to draw attention to the uncertainty of these appearances in cases of 
hanging. Although, however, their absence cannot support a negative inference, 
their presence may be held as a proper foundation for a positive presumption; 
that is, if a body be found hanging, or with a ligature tightly drawn round the 
neck, and these signs are present, the presumption is very strong in favour of 
death having taken place by strangulation. For they cannot be produced by sus- 
pension after death from other causes, even if this be effected immediately upon 
the extinction of life. This has been established by the experiments of Orfila. 
Sometimes lividity and tumefaction of the face will appear after an interval of 
some hours, even when the ligature has been removed, as was the case in some 
of the instances mentioned by Esquirol; more recently this has been noticed by 
Fleischmann {op. cit., p. 436,) who attributes it to the change of position of the 
body, causing the blood (remaining fluid as it does) to run towards the head, 
which is often in the removal the most depending part. In the case of the no- 
torious Burke, it is stated by Mr. Watson {Treatise on Homicide, p. 136,) that 
by changing the position of the body after the cord had been removed, the con- 
gestion of the vessels of tlie head and face could be made to appear and disappear 
at pleasure. As a general fact it may be stated, that the more slowly death 
supervenes, whether from asphyxia or from apoplectic coma, the more decidedly 
will these signs be presented; and that, on the contrary, they are likely to be 
absent whenever death results from the sudden shock sustained by the nervous 
system, or from complete obstruction to the entrance of air into the lungs. 

The protrusion of the tongue has been considered by most writers (after Bel- 
loc) as dependent upon the position of the ligature. If this press above the os 
hyoides, it is stated that the tongue will be drawn backwards into the mouth; 
but if below the cricoid cartilage, the laryngeal apparatus will be drawn upwards, 
and the tongue protruded. But it must be remembered, that this protrusion of 
the tongue may be found in the bodies of those who have died of asphyxia from 
other causes, or of other diseases. Moreover, M. Devergie states [Traite de 
Mid Legale, tom. ii. p. 384,) that he has found the tongue protruded between 
the teeth, when the ligature has been applied even above the os hyoides; and that 
the same effect may be produced on the dead body; whilst he has occasionally 
found it within the mouth, when the ligature has been on the larynx or below it. 
According to Fleischmann, this change, like the former one, is mostly produced 
by the gradual approach of death; and is likely to be absent where death has been 
almost or altogether immediate. Farther inquiry is certainly needed on this 
point; but in the mean time it may be safely stated, that, if a body were found 
with the tongue protruding between the teeth, and bearing their impressions, and 
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other indications of strangulation were present, little hesitation need be felt in at- 
tributing death to this cause. 

The next point to be considered is a very important one — the mark of the liga- 
ture upon the neck. A good deal of confusion will be found in the statements of 
medico-legal writers on this subject, arising principally from the vague and con- 
tradictory significations which have been attached to the term ecchymosis. By 
true ecchymosis is to be understood an infiltration of blood into the internal sub- 
stance of the skin and sub-cutaneous cellular tissue, so that thin laminae of these 
textures shall be found penetrated with it. This can only be substantiated by 
dissection; and from neglecting this mode of examination many observers have 
mistaken for ecchymosis the external discolouration which is often entirely inde- 
pendent of it. Thus we may account for the great diversity in the proportions 
given by different observers, of the instances in which ecchymosis was found on 
the neck after death by strangulation. Remer declares that nine-tenths of his 
cases presented it; whilst Klein relates fifteen cases which came under his own 
observation, and Esquirol twelve under like circumstances, in none of which was 
this lesion observed. Devergie has collected fifty-two cases in which the state of 
the neck was particularly observed, and in only three of these did true ecchymo- 
sis exist; and Dr. Casper [he. cif.) states, that out of seventy-one cases, twenty- 
one were accompanied by true ecchymosis. Of the cases collected by Remer, 
many were probably furnished by persons who were unacquainted with the cha- 
I'acters of true ecchymosis; and it is not surprising, therefore, that he should es- 
timate the proportion so high. The discrepancy between the accounts of Klein, 
Esquirol, Devergie, and Casper, is however, at first sight, more striking. Still, 
it would probably be reconciled had we more precise information as to the mode 
of death in each class of cases; for it is observed that ecchymosis rarely or never 
occurs after suicidal hanging, where for the most part the body has not fallen vio- 
lently upon the cord, whilst it is much more frequent on the necks of those who 
have been murdered or executed. The following curious case is related by Dr. 
Casper. A young man in a fit of drunkenness hung himself with a stout cord. 
He Avas cut down in about half an hour afterwards; and attempts were made at 
resuscitation. The cord had merely produced a slight superficial mark on the 
neck, destitute of any appearance of ecchymosis. Signs of returning animation 
began to manifest themselves; the efforts of the medical attendants were con- 
tinued for several hours, but the traces of vital reaction disappeared. To the 
astonishment of all present, when life was about to become extinct, the mark on 
the neck became deeply ecchymosed; this was verified by an examination made 
the next day. This case is an illustration of the physiological fact, that to pro- 
duce true ecchymosis there must be a continuance, for a certain time, of the vital 
processes to which it is due; and that, where death is very suddenly occasioned 
by violence of any description, all marks of that violence may be absent. This 
has been repeatedly observed in cases of death from concussion of the brain, 
blows on the epigastrium, «fec. When ecchymosed spots are found on the neck, 
their correspondence with the indentation of the ligature should be carefully ex- 
amined; since it not unfrequently happens that they result from violence pre- 
viously inflicted, which the suspension has only been intended to conceal. Where 
a true ecchymosis is found in tlie line of the cord, little doubt can be entertained 
of the strangulation having taken place during life; since all experimental re- 
searches yet performed agree in a negative result as to the possibility of any true 
ecchymosis being produced by the application of a ligature after death, even 
although but a short time has elapsed. Experiments are yet wantino-, however, 
as to the possibility of producing a true ecchymosis by suspension immediately 
after death; such a point is obviously very diflicult of decision, and at the same 
time of the utmost consequence in a medico-legal view. In one instance related 
by Dr. Casper, the mark produced by the application of the ligature was so de- 
cided, that an individual not acquainted with the circumstances would have sup- 
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posed from it that the deceased liad been hanged while living. But the subject 
had died of typhus; and although the experiment was tried an hour after death, 
marks of cadaveric lividity had already shown themselves; so that the tissues 
must have been in a state peculiarly favourable to the production of this appear- 
ance. Still, however, there was no infiltration of blood in the skin or cellular 
texture. 

The mark which is most constantly left on the neck after death by strangula- 
tion, i? a line of slight brownish-yellow discolouration, along which the skin has 
the dryness and hardness of parchment. This is seldom absent where a cord 
has been applied; but where strangulation has been effected by a handkerchief 
or other soft material, the pressure may be diffused over so large a surface that 
even this may not be produced. The Thugs of Hindostan, who use their tur- 
bans for this purpose, are said to accomplish their work so dexterously, as to 
leave no external mark whatever of the mode in which they have destroyed life. 
Where an indentation has been produced by the ligature, its lips have a violet 
tinge, especially when the ligature has not been removed; and with this the pale- 
ness, which the skin of the depression presents on first being exposed, strongly 
contrasts. It is not until after it has been for some little time subjected to the 
contact of air, that the discolouration and hardening of the skin are perceived. 
This character was first pointed out by M. Esquirol, who regarded it as indica- 
tive of strangulation during life; but from the experiments of M. Devergie and 
Dr. Casper it appears, that it is of little or no value as a single proof, since 
it may be produced by suspension after death. All that is required appears to 
be a sufficient force in the application of the ligature, and its subsequent removal. 
But the violet tinge of the lips of the depression cannot be so completely imitated 
by post mortem strangulation; and even though it may show itself on the upper 
side, it is scarcely perceptible on the lower. Whenever this is very decided, 
therefore, and is presented by botli lips of the furrow, it is a tolerably positive 
indication of strangulation during life. We must not expect to find such a mark, 
however, all around the neck. It will be most decided where there have been 
any resisting points beneath the ligature. In case of death by suspension, we 
should not expect to find it at any great distance from the larynx, or os hyoides. 
Where strangulation has been practised, however, the cirole'will be more com- 
plete; and by a careful examination, we may thus be enabled to pronounce that 
the subject has been strangled first, and then hung — a mode in which attempts 
have often been made to conceal the first crime, by exciting suspicion of suicide. 
Sometimes when the ligature has been hard (a piece of new cord, for example,) 
and roughly applied, slight excoriations are produced by it, the epidermis and 
corpus mucosum being rubbed off. The degree of vascularity of the true skin 
at these spots will generally indicate whether or not the violence has been in- 
flicted during life; and this may even be detected after the desiccation of the skin 
by holding it between the eye and the light. But it must be remembered that 
the same cause which prevents ecchymosis may prevent any vital reaction of 
this kind, so that a negative inference must not be drawn from its absence. 
Another change is produced by the forcible application of a ligature, to which 
also M. Esquirol was the first to direct attention. If the skin of the furrow be 
carefully dissected off, leaving all the cellular substance behind, a whitish silvery 
line will be perceived, marking its course along this tissue. This appearance 
seems to result from the condensation of the tissue, occasioned by the forcing of 
Jts fluid and fatty matter into the surrounding substance. If desiccation has pro- 
ceeded far, the mark will not have a glistening, but a white and dry aspect. This 
also is principally observed on the front of the neck, and sometimes over the 
sterno-mastoid muscles. 

A very important branch of this inquiry is that which relates to the possibility 
of an impression like that of a strangulating ligature being made during parturi- 
tion, by the twisting of tlie umbilical cord round the neck of the child, and the 
traction to wliich it will be subject if not preternaturally long. Medical jurists 
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and accoucheurs seem pretty fully agreed as to the improbability of such an 
occurrence; and most authors deny its possibility. Klein, for example, states, 
that although he has examined a considerable number of infants who came into 
the world with the cord twisted round the neck, he has never detected any traces 
of it, either in the form of actual ecchymosis or of any impression whatever. 
The importance of this question to the medical jurist is evident, from the fre- 
quency of attempts to conceal the commission of infanticide by strangulation, by 
twisting the cord around the neck, so that death may be referred to natural 
causes. This contrivance may often be detected by collateral evidence, although 
we may admit the possibility of an impression being produced on the neck in 
this manner; thus, foreign matters, such as bits of straw, fine gravel, &c., have 
been found on the inside of the folds of the cord; or the child has been proved 
to have breathed freely. That an impression may be thus produced, however, 
and that the child may die from this kind of strangulation, and may still have 
breathed, is proved by the collection of cases recently published by M. Taufflieb. 
{Jinnales (PHygiene, torn. xiv. p. 340.) In one of these the infant had lived 
for a quarter of an hour, and its lungs were crepitating and floated in water; but 
it had evidently died of apoplexy, for which the twisting of the umbilical cord 
sufficiently accounted. In this case the mark was a narrow red line encircling 
the neck, without any extravasation or depression. In another there was a livid 
mark, and the skin had assumed the parchment character, which was sensible to 
the touch as well as to the sight. M. Cams relates a case in which sugillalion 
resulted from the same cause; but whether true ecchymosis is to be thence un- 
derstood, we are unable to say. It has been supposed that the margin of the os 
uteri might, in a case of protracted labour, occasion a similar impression by con- 
tracting on the neck; but we are not aware that any positive example of such an 
occurrence has ever been produced. 

Additional marks of violence about the neck, such as rupture of the muscles in 
the hyoideal region, fracture of the os hyoides or of the cartilages of the larynx, 
are of rare occurrence. When such are found, they aflford a strong indication 
that the strangulation has not been suicidal, since very few instances have been 
recorded in which any of these have resulted from self-inflicted violence. It may 
not be possible to say, however, that these injuries were inflicted during life, and 
that they are to be relied on as proving that death was due to the suspension or 
strangulation which produced them. For, if inflicted immediateh) after death 
from other causes, the appearance they present may very much resemble that 
which they would assume if they had been suff"ered at the termination of Ufe, so 
that they do not forbid the idea of the subject having been murdered first, and 
suspended or strangled afterwards. Another indication of death by strangulation 
has been pointed out by M. Amussat, — namely, rupture of the inner and middle 
coats of the common carotid arteries. This, however, has been only twice no- 
ticed; once by M. Amussat, and once by M. Devergie. It is not improbable that 
it may not be of unfrequent occurrence, escaping observation from its peculiarity; 
but we have no evidence that it may not be produced by post mortem strangula- 
tion. The ecchymosed patches which have been described as common on the 
upper part of the body in persons who have been strangled, are seldom any thing 
more than spots of peculiarly deep lividity, which occur after all the varieties of 
death by asphyxia. Where decided ecchymosis is found, we should be led to 
attribute it to external violence. The contraction of the fingers cannot be much 
relied on; as, although pretty general in death by strangulation, it is almost equally 
common in other kinds of violent death. 

The state of the genital organs has been much attended to, as a character of 
strangulation. Erection of the penis not unfrequently occurs, and it is often fol- 
lowed by emissio seminis. It is not very easy to say in what proportion of cases 
this takes place. Erection may occur at the moment of suspension, and may 
subside afterwards, so that no traces shall be found of its having taken place. In 
Dr. Casper's memoir already referred to, it is stated that this change took place 
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at the moment of suspension in every one of the fourteen negroes who were exe- 
cuted together; but that in only nine were any marks of it found an hour after 
death. M. Devergie has recently attempted to show, that where no appearance 
of erection is found, there is a general congestion of the vessels of the genital or- 
gans, which does not subside for some time, and which contrasts strongly with 
the usual pallor of these parts after most kinds of death. {Jinnaks (V Hygiene, 
torn. xxi. p. 174.) The membrane of the urethra he has found highly injected, 
especially towards the extremity of the penis. No sufficient evidence has yet 
been brought, however, to prove that a corresponding state is generally produced 
in the genital organs of the female; it has been detected in a few instances by 
Remer and Casper. Emission of the seminal or prostatic fluids is more fre- 
quently perceived to have taken place; but it is liable to occur from other causes, 
such as injuries of the spinal cord by direct violence, Casper met with this 
emission in nineteen out of seventy-seven cases, — ^not much oftener, therefore, 
than one in four; but others have observed it more frequently. Care must of 
course be taken, not to mistake it for a discharge from the urethra itself. Dever- 
gie has recently maintained {loc. cit.,) that some effusion of semen into the ure- 
thral canal almost constantly takes place, although it may not be ejected from it; 
and he calls in the aid of the microscope to detect the animalcules characteristic 
of this fluid. He states that, soon after an ordinary emission during life, all traces 
of it disappear from the urethra; but that if it be soon followed by death, an ap- 
preciable quantity will remain there. This view is obviously deserving of con- 
siderable attention; and in no case of doubt should the test be overlooked. But 
there are several objections to exclusive reliance upon it, some of which have 
been acutely pointed out by M. Orfila {op. cit., p. 471,) and we can only use it 
in conjunction with the facts supplied by other observations. Lastly, evacuation 
of the faeces is a comparatively rare occurrence; Gasper observed it only four times 
in 106 cases. 

With regard to the internal appearances, little need be added to what has been 
already stated. They will generally be those of asphyxia, together with a pecu- 
liar degree of congestion in the veins of the head. But this may be altogether 
absent, or it may be the only morbid appearance, in which case we should attri- 
bute death to apoplexy alone. In some cases no morbid appearance whatever can 
be detected. Extravasations of blood beneath the mucous membrane of the sto- 
mach and intestines are more common in this than in other kinds of asphyxia. 

From the details we have thought it right to give on this difficult subject, it will 
be evident that no .single signs can be regarded as sufficiently diagnostic of death 
from strangulation, for us to rely upon either their presence or absence in doubtful 
cases. Our decision must be founded upon the balance of several; and it will be 
rarely that a full investigation will leave much room for doubt. We shall, how- 
ever, bring such a case under review, since it will serve to prove that death by 
hanging nuty take place, leaving scarcely any of the signs which have been usually 
regarded as characteristic of it. A man aged about thirty-six or forty years, ro- 
bust and plethoric, was found hanging on a tree in a forest. He had employed for 
the purpose of suicide a narrow leather thong, and had disposed of it in such a 
manner that anteriorly it pressed between the larynx and os hyoides, and then di- 
rected itself upwards and backwards. The furrow produced by it was a quarter 
of an inch deep in front, rather less on the left side, and almost imperceptible on 
the right, where there was a knot beneath the ear by which an iinpression was 
left. The furrow was somewhat rough to the touch, and its colour was a deep 
yellow. No ecchymosis was found in any part of its course, or in its neighbour- 
hood. The countenance presented no appreciable change ; it was calm and pale, • 
without disfigurement. The appearance of the eyes was in all respects n^itural; 
there was no sanguineous injection ; and their globes were not prominent. There 
was no protrusion or lividity of the tongue; the vessels of the brain, lungs, and su- 
perior extremities contained fluid blood, but they were by no means gorged ; this 
blood preserved its fluidity for fourteen days after death ; — a moderate quantity 

Vol. II.— 56 



442 ASPHYXIA, {Submersion.) 

was found in the right ventricle ; the left was neariy empty. The lungs were in a 
state of flaccidity very remarkable ; they were so sunk in the thoracic cavity, that 
they did not even cover the heart laterally. (Orfila, Traile de Med. Leg., torn, 
ii. p. 409.) 

The treatment of cases of strangulation is to be conducted on the general prin- 
ciples already stated, with such modifications as the peculiarity of the case may 
seem to require; bleeding to a small amount, especially from the jugular vein, is 
evidently indicated where there is much turgescence of the vessels of the head ; 
but it should never be carried far at first, though it may be subsequently necessary 
to abstract a larger amount when the circulation is re-established. When the face 
is pale, however, and the general appearances are not those of venous congestion, 
such a step is highly improper ; and the administration of stimulants is rather indi- 
cated. It will be seldom that any measures can be successful after the lapse of a 
few minutes, unless there be some peculiarity in the circumstances of the suspen- 
sion, ft has happened more than once that ossification of the larynx has prevented 
the occlusion of the air-passages, and that the position of the ligature has been 
such as not seriously to impede the circulation, so that recovery has taken place 
after a M^hole night's suspension. 

Suhmevfiion. Although death cannot, in strictness, be said to take place by 
submersion, unless the whole body be covered by fluid, the distinction is of little 
practical importance ; and the term may be conveniently applied to all those cases 
in which the entrance of air into the lungs is prevented by the immersion of the 
mouth and nostrils in water or other liquid. With our present knowledge of 
physiology, especially in regard to the vital importance of the function of respira- 
tion, it seems extraordinary that any difficulty should ever have been felt in ac- 
counting for the occurrence of death under such circumstances. So little, however, 
was the subject of asphyxia formerly understood, that the fatal termination was 
attributed to the injurious effect of the contact of water with the surface of the 
body. In order to show that an animal could live under water, pro\'ided that the 
continuance of its respiration were ensured, M. Gauteron made the following ex- 
periment : — Having fixed a long tube into an opening in the trachea of a dog, he 
forcibly retained the animal at some depth under water, keeping the end of the 
tube above the surface. In this situation the animal remained upwards of a quar- 
ter of an hour, respiring freely through the tubes, and at the termination of the 
experiment, it was found to have sustained no injmy. This may almost be re- 
garded as a useless cruelty, when it is remembered that a similar experiment has 
been prepared for us by Nature, who has adapted the elephant to remain for an 
almost indefinite time under water, by the prolongation of the air-tube through its 
extended proboscis. Various other hypothesis have been advanced to account 
for death by submersion, some of them almost equally absurd with that just men- 
tioned. Of these it will be desirable to advert to a few, which are founded more 
or less upon observed facts. 

Among the older writers we find death ascribed to the ingestion of water into 
the stomach — almost as unphilosophical a cause as it is possible to imagine. Many 
cases of drowning occur in which no water passes down the oesophagus ; and its 
entrance appears to depend on certain accidental circumstances which will be 
explained hereafter. Even if it were constantly found, it would be ridiculous to 
attribute death to it; since it is well known that a much larger quantity than is 
ever seen in the stomach of a drowned person may be ingested without any dele- 
terious effect. 

By many physiologists, the introduction of water into the air-passages has been 
conceived to be the proximate cause of death. With our present knowledge, 
however, it must at once be evident that this can only be injurious by preventing 
the entrance of air into the air-cells; and that it cannot, therefore, be more preju- 
dical than the external obstruction. Other fluids may be more deleterious; but 
water, if so introduced in the healthy state, is gradually absorbed. Goodwyn 
injected two ounces, by small quantities into the trachea of a cat; the animal 
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seemed to breathe with some difficulty, but did not seriously suffer, and was at 
last strangled. Similar experiments were tried by Gardanne and Vernier upon 
dogs and rabbits; they injected four times more than is ever found in the lungs of 
these animals when drowned; and they found that the dyspnoea gradually passed 
off, and that perfect recovery took place. It is quite possible, however, that 
when respiration is suspended, and before absorption can take place, the introduc- 
tion of any considerable quantity of water into the lungs may contribute to stag- 
nate the pulmonary circulation; since it has been found by Dr. Southwood Smith 
that, if water be injected into the air-passages so as to completely fill them, it is 
almost impossible to force any liquid through the pulmonary artery. 

Others have ascribed death by drowning to a collapsed state of the lungs, by which 
it is supposed that an impediment is offered to the passage of blood through them. 
Though it frequendy happens that a large quantity of air is expelled during sub- 
mersion, and that this being replaced by none, the lungs are found to contain 
little air after death, such is by no means invariably the case; and we cannot, 
therefore, attribute death to this cause. Even supposing it were constant, it 
would require to be proved that this collapse offers any sufficient impediment to 
the passage of blood, which we have no reason whatever for believing. That it 
aids in producing the stagnation Avhen it does take place, may, however, be rea- 
sonably admitted; since it is known that a much-contracted state of the lungs is 
as unfavourable as over-distention to free circulation through them. 

Congestion of the cerebral vessels, also, has been alleged by some to be the 
proximate cause of death by drowning. It is quite true that this state is found to 
exist after death in a large proportion of those Avho have thus perished; but it by 
no means follows that it is the immediate cause of the fatal result. We have 
already seen that it is one of the usual phenomena of asphyxia, and that it is a 
consequence of that stagnation of blood in the lungs which operates so inju- 
riously on the vital functions in general; whilst, on the other hand, this conges- 
tion, supposing it to arise from some different cause, could only occasion death 
by itself producing asphyxia. The supposition is therefore untenable as a general 
explantion; although, as we shall presently see, it is applicable to particular 
cases. 

We can have no hestitation in regarding asphyxia, occasioned by the obstruc- 
tion to the admission of air into the lungs, as the principal cause of death in the 
greater number of instances in which it is produced by submersion. Still, as in the 
case of death by suspension, there are several collateral causes, the operation of 
which must be borne in mind, both as explaining the variations that we meet with 
in the post mortem appearances, and as having an important bearing on the me- 
dico-legal inquiries which are often founded on such occurrences. It is to Mac- 
quer that we are indebted for the first approach to a true view of this subject. 
He described death by drowning to the deleterious alteration which the air con- 
tained in the lungs undergoes when not renewed by the actions of respiration. 
That such an alteration takes place was proved by the experiments of Berger, who 
states that the air expelled from the lungs of a drowning animal will be found 
to have lost fifteen or sixteen per cent, of its oxygen, having thus acquired about 
the same degree of contamination as an atmosphere in which respiration is car- 
ried on until asphyxia is induced. Although Macquer was evidently right in the 
main, his theory stops short at the important question, how the non-renewal of 
the air affects the movement of the blood and the other vital functions. Having 
already discussed this question in full, as part of the general subject of asphyxia, 
we need not here return to it. 

Death by submersion may be regarded as taking place in one of four modes. 
First, We shall suppose that an individual in the full possession of his intellec- 
tual faculties falls into deep water; he descends to a depth proportional to the 
height from which he fell, and then rises to the surface in consequence of his 
specific lightness, assisted by the buoyancy of the air which is entangled in his 
clothes. If he knows how to swim, he may keep himself there, until, his mus- 
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cular power being weakened, he is incapable of the exertion: and he is then simi- 
larly circumstanced with one who cannot thus sustain himself. Although, if com- 
pared in ordinary situations, the human body is, bulk for bulk, considerably lighter 
than water, the ease is altered when it is thus immersed in the fluid. The sudden 
shock, affecting the whole surface, occasions a general contraction of all the parts 
susceptible of it, but more especially produces a diminution in the bulk of the 
trunk. Of this any one may satisfy himself in the cold bath. Even when unaf- 
fected by mental emotion, he will find it almost impossible to take in a full inspi- 
ration; for the contraction of the abdominal muscles prevents the descent of the 
diaphragm; and the effect is increased by the pressure of the circumambient fluid, 
so that the abdomen becomes almost flattened. There is no doubt that this altera- 
tion is increased by the influence of agitation and terror; and this is exercised 
principally on the first respiratory movements which take place when the indi- 
vidual rises to the surface. A part of the air which the lungs contained is ex- 
pelled; and it commonly happens that the attempt to replace it by inspiration 
causes the introduction of water along with air into the trachea. The former 
excites the tendency to cough; and in this effort a still larger proportion of the 
air is expelled, and the bulk of the chest is thus diminished. In the irregular 
struggles which follow, the individual sometimes sinks, sometimes rises to the 
surface; and every time that his face meets the air an inspiratory movement is 
attempted, usually with the same consequences as at first, so that the air at first 
contained in the lungs is gradually diminished in quantity, and partly replaced by 
water. At the same time the fluid is generally introduced by these efforts into 
the stomach. During this period the usual phenomena of asphyxia are being deve- 
loped. The circulation through the lungs is gradually checked, and a state of gene- 
ral venous congestion is induced. This will more particularly affect the internal 
organs in consequence of the influence of cold upon the external surface; and the 
functions of the brain will be speedily suspended under the combined influence of 
this cause and of the diminishedsupply of arterial blood. All movement then ceases; 
the asphyxia becomes complete; and the body sinks to the bottom of the water. 
Some bubbles of air are usually then expelled by the external pressure, which is 
no longer resisted by muscular effort. 

Secondly, A state of syncope may supervene at the moment of immersion, by 
the influence of various causes,— such as the violent shock to the nervous system 
occasioned by the contact of cold water with the whole surface, or the sympathy 
of the corporeal structure with the agitation of the mind. In such cases the indi- 
vidual generally rises once to the surface, and then sinks without farther struggle. 
Some physiologists are disposed to consider this mode of death as hypothetical 
merely, and are not willing to appeal to it in elucidation of the remarkable facts 
already adverted to respecting the length of time during which submersion may be 
occasionally borne; but we cannot but consider their incredulity as the result of 
a want of fair consideration of known facts. In the first place there can be no 
doubt, from the accounts of various persons who have recovered, that syncope 
not unfrequently comes on at the moment of immersion; and the same inference 
may be drawn from the occasional absence of any signs of asphyxia or cerebral 
congestion, joined with the want of those indications of grasping movements, 
which we expect to find on the hands of those who have been drowned within 
reach of any objects that can be laid hold of. That we cannot produce it, in the 
same manner at least, by experiments on animals, is not to be wondered at; since 
they are not susceptible of the influences upon the nervous system just described. 
But the same condition may be induced by blows on the head; and an animal 
suffering from concussion is in precisely the same state, as far as its organic func- 
tions are concerned, with a human being in a state of profound syncope from 
mental emotion. Now it is found, that an animal in this condition may be sub- 
mersed for a much longer time than one in a state of vital activity, without its 
ultimate recovery being prevented; and this is readily accounted for when it is 
remembered, that the circulating system is here primarily affected, and the func 
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tions of the nervous system already almost suspended, so that tlie small amount 
of aeration afforded by the air contained in the lungs is sufficient for the mainte- 
nance of life. This may be illustrated by the case of the hybernating animal 
already alluded to, which may be regarded as almost in a state of syncope; its 
circulation being very feeble, and its respiratory movements scarcely perceptible. 
It may be said to live more slowly than when in a state of activity; and just in 
proportion to the slowness of its life, is its power of supporting the deprivation 
of air. The same may be said of the whole class of reptiles when compared 
with that of birds. There is no physiological difficulty, then, in accounting for 
the preservation of vitality by a human bemg after an immersion of half an hour, 
or even of three-quarters; and that this occasionally takes place there is evidence 
which we have no right to doubt. Mr. Taylor, however, in his recent excellent 
work on medical jurisprudence, withholds his assent, on the ground that we have 
no proof, in any of these cases, of the individual not having occasionally respired 
at the surface, during the time when he was supposed to be submersed. He has 
overlooked, however, the following case, which, though involving a shorter du- 
ration, is one which establishes the condition of syncopal asphyxia beyond a 
doubt; it is related by Marc {Mamiel d^Aufopsie Cadaveriqve Medico-Legale, p. 
165,) on the authority of Plater. A woman convicted of infanticide was con- 
demned to be drowned. This punishment Avas inflicted in Germany by the 
now obsolete Caroline Law, according to which the criminal was enclosed in a 
sack with a cock and a cat, and sunk to the bottom of the water. In this instance 
the woman, after being submerged for a quarter of an hour, was drawn up and 
spontaneously recovered her senses. She stated that she had become insensible 
at the moment of immersion. This form of death will be most common among 
persons of susceptible nervous system; and therefore more frequent in the fe- 
male than the male sex. 

Thirdly, A state of syncope may supervene under the influence of mental emo- 
tion, when the individual has been immersed for some little time, and death may 
thus result in part from asphyxia and in part from syncope. 

Fourthly, Death may result from some primary disturbance in the functions 
of the brain; produced by the direct operation of external causes. Thus, a per- 
son falling into the water in a state of drunkenness, or in the midst of a violent 
struggle, will have already become the subject of congestion of the brain, which, 
when aggravated by external cold and pressure, and by the impediment soon of- 
fered to the pulmonary circulation, may be regarded as the proximate cause of 
death. This is still more decidedly the case when the head strikes some hard 
substance in its fall, in which an apoplectic effusion is the consequence; and we 
then find no signs of asphyxia referrible to the submersion. As already stated, 
however, it is most common to find marks of cerebral congestion accompanied by 
the appearances which ordinarily indicate asphyxia. 

We shall now consider in some detail the anatomical characters usually re- 
garded as characteristic of death by drowning, the circumstances under which 
they are respectively produced, and the degree of importance to be attached to 
each. 

1. In cases where death has resulted from simple asphyxia, a livid tint may 
sometimes be observed in the face, though this is frequently pale ; discolourations 
are more commonly found on the hands and feet, and on other parts of the body. 
The appearance of the surface, however, will greatly depend upon the duration of 
the immersion, and upon the length of time during which the body has been sub- 
sequently exposed to the air ; this will be detailed subsequently as being common 
to all the modes of death above described. The eyes are generally half open, and 
the pupils dilated. The mouth and nostrils are covered with a mucous froth ; the 
tongue pushed forward against the incisor teeth, but not usually protruding exter- 
nally. A mucous froth, rarely sanguinolent, covers the linmg membrane of the 
larynx, trachea and bronchi; the membrane itself is sometimes deepened in colour. 
Water is occasionally foimd in the air-passages. Sometimes it exists only in the 



446 ASPHYXIA, {Submersion.) 

trachea and the primary divisions of the bronchi, not exceeding half a spoonful in 
quantity ; whilst in other instances it fills the air-tubes to their ultimate ramifica- 
tions. Any substances suspended in it, such as mud or vegetable matter, may 
afford important indications of the locality at which the submersion took place. 
The lungs are usually gorged with dark fluid blood, and are sometimes so dis- 
tended as to meet when the anterior mediastinum is cut through. The circulating 
system presents the condition described as produced by asphyxia. The stomach 
often contains water. Sometimes a small quantity of dark or even bloody urine is 
found in the bladder. 

2. When syncope bas been the cause of death, on the other hand, extremely 
little alteration from its natural condition is found in any part of the body. The 
whole surface is pale. The trachea sometimes contains a little water, but no froth; 
the lungs are sometimes collapsed, and never preternaturally distended. 

3. In the third class of cases above described, the signs mentioned as charac- 
teristic of the first are observable, but in a less decided form. The right cavities of the 
heart, and the vessels connected with them, are fuller than those on the left side; 
but the latter are not entirely empty. The lungs are moderately distended with 
blood ; but little froth exists in the trachea, and little or no water. Fluid is often 
found to have entered the stomach. These are, perhaps, the most common ap- 
pearances, it being rare to find cases in which all those first described present 
themselves. 

4. Death from an unequivocally apoplectic condition is extremely rare in cases 
of drowning: it will of course be recognised by the appearances characteristic of 
that state : it not unfrequently happens, however, that the congestion of the cerebral 
vessels is gi'eater than that which would simply result from asphyxia. 

We shall now inquire into the value of the chief of these signs, considered sepa- 
rately, as indications of death by drowning. 

The aspect of the surface depends much upon the length of time during which 
the body has been immersed, and upon the interval which elapses between its 
removal from the water and the inspection of it. If it have remained in the water 
only a few hours after death, and be examined soon after its removal, but little dis- 
colouration will commonly be found, unless the phenomena of asphyxia have been 
developed to an extraordinary degree. A body which has been immersed in 
water, however, undergoes very rapid decomposition when removed from it ; and 
the longer the immersion, the more rapid the decomposition. A very few hours 
will thus effect such a change in the aspect of a body which has been some weeks 
immersed, that it would scarcely be recognised again. This change takes place 
the most rapidly in a high temperature ; so that a body which has been withdrawn 
from the water, with scarcely any discolouration of the skin or tumefaction of the 
face, will in summer very soon appear Hvid and bloated, and the features extremely 
distorted. The discolouration takes place most rapidly in the parts most freely 
exposed to the contact of air ; and it is not observed on cutaneous surfaces which 
have been in close opposition with each other, or with their coverings. The 
skin becomes at first of a livid brown colour, which gradually passes into a deep 
green. According to Orfila, the progress of this change enables us to distinguish 
it from that occasioned by decomposition under other circumstances. In general, 
the first part of the trunk which is so affected is the skin of the abdomen ; but in 
submerged bodies, it is the integuments of the thorax. Discolouration of the sur- 
face will take place, however, without exposure to air, provided the immersion 
have been sufficiently protracted ; but as it is not confined to bodies that have suf- 
fered death by drowning, this is not the place to enter into a description of these 
changes, which have been minutely detailed by M. Devergie {Ann. d'Hifgiene, 
torn. ii. 5 ; and Med. Leg., tom. ii.,) whose opportunities of observation are very 
great. It is right to state, however, that the accuracy of his descriptions is dis- 
puted by M. Orfila. {Jinn, d' Hygiene, tom. vi. ; and Exhumations Juridiques, 
tom. ii.) 

An external sign which was formerly much relied on, is the presence of exco- 
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nations on the fingers, and of sand or dirt under the nails. This may obviously 
be of great importance in a juridical investigation; but as our present view^ of the 
subject is simply pathological, we may pass over it with a slight notice. It can 
only occur in those cases in which there has been a long struggle for life; and its 
absence, therefore, is no proof that drowning has not been the cause of death in 
either of three out of the four modes above specified. Moreover, the local con- 
ditions of the spot where the drowning has occurred, may prevent any such 
marks from being formed. Where they are discovered, however, they may afford 
very important evidence as to the fact of submersion having been the cause of 
death. 

The presence of mucous froth in the mouth and around its orifices, is an indi- 
cation into the value of which it is right that we should carefully inquire. This 
froth is formed in the air-passages, and resembles a lather of soap; its appearance 
externally can only result from one of two causes; — either it has been formed in 
such quantity as to fill the bronchial tubes, the trachea, and the mouth, and then to 
escape from its cavity; or, having been produced to a less amount, it has been forced 
outwards by the extrication of gas in the lungs, which results from putrefaction. 
This change takes place most rapidly in summer; and hence it is far more common 
to find the mouth filled with froth, and the air-passages free from it, at this season 
than in winter, when it rarely occurs. As its formation takes place originally in 
the air-passages, we may regard it as occurring under the same conditions with 
the mucous froth in the trachea, — a sign of considerable value, although several 
medical jurists have denied that any weight can be attached to it. The experi- 
ments of Orfila and Piorry, confirmed by those of Mr. Taylor, have now satis- 
factorily established that mucous froth can only be formed in the air-passages 
when the animal rises frequently to the surface to respire. It appears to be pro- 
duced by the agitation or admixture of the air so taken in, with the secretion from 
the lining of the air-passages, and probably also with a small quantity of water. 
If the animal is kept altogether under water until respiration have ceased, the tra- 
chea is found perfectly smooth. It must be remembered, however, that this froth 
may be formed in the trachea of those who die by other forms of asphyxia, espe- 
cially when protracted dyspnoea has caused a great increase in the amount of fluid 
poured into the air-passages. It has been attributed in some instances to putre- 
faction; but this is evidently erroneous, since, as already stated, when gas is so 
disengaged in the lungs, it drives the froth upwards into the mouth. Little fal- 
lacy, then, will be found to exist practically, in regarding the presence of froth 
in the air-passages of a body taken out of the water as an indication that death, 
has taken place by drowning; but, on the other hand, its absence cannot be relied 
on in proof of the contrary. We have seen that, in a considerable proportion of 
cases, it will not be formed at all; and even when it has been formed, it may dis- 
appear under the following circumstances: — I. If the body remains long under 
water after death, so that the fluid obtains free admission into the trachea, the 
froth will disappear; this, it will presently be seen, is no uncommon occurrence. 
2. If the body be exposed to the air for some days after its removal from the 
water, the froth will then commonly disappear. 3. If the body be placed with 
the head in a depending position after its removal from the water and there be 
much fluid in the lungs, the draining away of this will Avash the froth from the 
mouth and air-passages. These circumstances have been particularly dwelt 
upon by Orfila; and they must be carefully borne in mind when the sign in ques- 
tion is absent in a case of supposed drowning. 

Connected with the appearance just discussed is another to which considerable 
importance has been attached in juridical inquiries — the presence of water in the 
air-tubes. It is strange that this occurrence should have been denied by so many 
observers, since it is so easily substantiated by experiment. It has been almost 
invariably found to take place by Orfila, when animals were submersed ; and as he 
used coloured fluids, of which very small quantities could be detected and distin- 
guished from the serous fluid sometimes excreted into the passages, there is no 
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room to doubt that some amount of the sun'ounding liquid enters the trachea in 
ordinary cases of drowning. The quantity, however, is extremely variable. It 
probably depends in part upon the number of forced efforts at expiration made by 
the animal ; but it does not, according to Mr. Taylor, seem connected with the 
inspiratory efforts. This author states that he has found it greater in the lungs of 
those which had been suddenly sunk to a great depth and drowned, than in other 
cases. (Taylor's Medical Jurisprudence, p. 128.) It has been maintained by 
some (and amongst them. Dr. E. J. Coxe of Philadelphia,) that the water does not 
enter until the period of the final respiratory efforts, when the irritability of the 
glottis is supposed to be so far diminished that it does not resist its passage. But 
this has been disproved by Oi^fila, who performed the following experiment with 
a view to ascertain the truth. Having plunged two dogs under water, he 
secured the tracheae by ligatures, after the submersion of a minute in one 
case, and of half a minute in another, the whole of the steps of the operation 
having been previously prepared. In both of these cases, he found liquid in the 
bronchial ramifications. After being so introduced, however, it may disappear 
under the same circumstances as those enumerated in the last paragraph. Still 
it would be sufficiently easy to make allowance for these, so as to render 
this sign almost pathognomic, were it not that it may be imitated by the 
spontaneous entrance of water into the air-passages after death, when the 
body has remained long immersed. The possibility of this has been denied 
by many authors, who supposed that the valvular action of the epiglottis 
would be sufficient to prevent it. Experiment has fully proved it, however, 
not only in the case of drowned bodies, but where death has taken place 
from other causes, and the body has been subsequently placed in water. Orfila 
and Piorry found that the quantity thus admitted depended upon the position of 
the dead body. If it were retained under water with the head erect, the liquid 
penetrated freely to the ultimate ramifications of the bronchi; but it entered lesss 
freely when the body was in a horizontal position, and probably none would 
enter if the head were entirely depending. It is evident, then, that little impor- 
tance can be attached to this sign when taken singly, though it may be useful if 
viewed in connexion with others. The correspondence in character between the 
fluid in the lungs and that of the spot where submersion is supposed to have first 
taken place, and its difference from that in which it is found, may, in some par- 
ticular cases, afford important evidence. 

Another sign of corresponding nature, on which, perhaps, somewhat more 
reliance can be placed, is the presence of water in the stomach. Here, again, a 
remarkable discrepancy has existed in the opinions of different writers; some 
maintaining that it never enters during the act of drowning, and others, that it 
cannot penetrate after death. The truth, as on most disputed questions, appears 
to lie between the two extremes. The experiments of Goodwyn, Orfila, Taylor, 
and others, have fully proved that a quantity maybe swallowed during the strug- 
gles of a drowning animal; and Mr. Taylor has shown that the amount is usually 
the greatest when life is prolonged by occasional respiration at the surface, whilst 
it is generally absent altogether when the animal has been kept beneath the fluid 
from the first. We must not, therefore, rely upon the fact of no water being 
found in the stomach, as disproving the supposition of death having been pro- 
duced by drowning. It will probably enter but in small quantity, or not at all, 
in the three latter classes of instances formerly enumerated; anil even when it 
has been introduced, it may disappear by the effect of position during removal, 
or by transudation through the body, if it be long exposed to the air, especially 
Avhen much decomposed. On the other hand, its presence must not be relied 
on as a proof that drowning has taken place, since there is no doubt that water 
may enter the stomach of a body which has been submerged after death. It is 
true that the parietes of the oesophagus are usually so closely applied to each 
other, that water cannot enter without difficulty. The circumstances which 
seem to favour its admission, are advanced putrefaction, and the subjection of the 
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body to considerable pressure whilst under water. To the latter condition atten- 
tion has been particularly directed by Mr. Taylor, who found that if an animal 
be sunk to a considerable depth, the stomach becomes distended with water, 
even though it be not allowed to respire; and as no deglutition can take place 
under such circumstances, it is evident that the water must have been forced in 
by its own columnar pressure, and that the same cause would operate still more 
effectually on a dead body, where no resistance is offered by the will. It is 
evident, then, that great caution must be used in drawing inferences from this 
sign when present; but it is, perhaps, on the whole, the most valuable of all 
those which may be denominated the accidental signs of death by drowning, as 
it can only be produced after death under very peculiar conditions. 

The alteration in the character of the urine is a phenomenon of rare occur- 
rence, and no decided inferences can be drawn either from it or from the state of 
the bladder. To this last source Piorry was disposed to look, from observing 
that dogs usually empty that sac at the moment of violent death, and that it seems 
to be refilled by absorption from without, previously to the supervention of cada- 
veric rigidity; this, however, is not the case in man. 

Little reliance can be placed upon the fluidity or coagulation of the blood, for 
very obvious reasons. The fluid state, supposing it to exist, may result from 
many causes besides drowning; and coagulation certainly takes place in the 
blood of a considerable proportion of drowned persons, being more common in 
the cavities than in the vessels. 

With regard to the general value of these signs, therefore, in the determina- 
tion of a case of suspected drowning, the same must be said as in regard to death 
by hanging — that our inferences must be founded upon the presence or absence 
of several conjointly, and not upon any single one. As a useful illustration of 
the preceding statements, we shall subjoin the summary given by Dr. Ogston 
(Edin. Med. and Surg. Jotirn., vol. xlvii.) of the appearances presented in 
seventeen cases of drowning, mostly accidental, which occurred at Aberdeen. 
The only phenomena which were all but universal in these cases, were the di- 
lated pupils, clenched jaws, and semi-contracted fingers. This state of the pupil 
was common to all the cases. In one only was the mouth open; in the rest it 
was firmly fixed both before and after the occurrence of rigidity in other parts. 
In every instance but one, the position of the fingers indicated the convulsive 
closure of the hands during the last struggle. The peculiar position of the 
tongue was almost invariably noticed, its tip being found in contact with the 
incisor teeth; in two cases only was it included between the closed jaws. In 
six of the cases, seen within six and a half hours after death, the surface was 
pale when first examined, and the countenance presented an appearance of ex- 
treme placidity; but discolouration and turgescence of the face speedily took 
place, especially when the weather was warm. The face was almost invariably 
reddened when the immersion had continued eight hours in warm weather; and 
swelling appeared soon afterwards. In three cases the cutis anserina was ob- 
served; two of these occurred in winter. In no instance were abrasions seen on 
the fingers, or dirt under the nails; this may be in part due to the local circum- 
stances. In seven cases froth was found about the lips or nostrils. Out of the 
whole number only seven were examined internally. Of these, three presented 
the mucous froth in the trachea; in two, nearly an ounce of water was found in 
the trachea; and in two others, a considerable quantity escaped Avhen artificial 
respiration was being practised. In five out of the seven cases examined, water 
was found in the stomach; and in several others its presence was detected by 
pressing the abdomen or turning over the body. In five of these seven cases, 
the blood was found partially coagulated in the heart, though fluid in the vessels. 
Besides the usual appearances in the thoracic portion of the circulating apparatus, 
a good deal of venous congestion was found in the head and abdomen in most of 
the cases examined. 

Vol. II.— 57 
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Treatment. Little need be added, under this liead, to what has already been 
stated in regard to the treatment of asphyxia in general. The point which will 
require attention in the resuscitation of drowned persons, is the advantageous 
application of heat. Owing to the conducting power of water, a body wliich has 
undergone asphyxia by submersion will have lost much more heat in the same 
time than one which has been hung or strangled. Although the warm bath 
would appear the most advantageous means of restoring this, it is objectionable in 
the present case, since it prevents the due influence of the air upon the skin, which 
is important in two ways;— by promoting the movement of blood in the cutane- 
ous vessels through its direct aerating powers, and by sei-ving as an excitor through 
the nervous system, to the inspiratory actions. We fully agree then with Dr. Kay, in 
thinking that, in the treatment of asphyxia by submersion, warm dry air is the 
best medium to which the body can be exposed. Hot vessels of water, bricks, &c. 
may be applied to the spine and to the extremities, but not to the abdomen. 
Friction with warm flannels may be advantageously practised on the trunk ; but 
nothing should interfere with the free contact of air to a large portion of the sur- 
face. Bleeding should be employed with gi-eat caution ; but where the habit is 
plethoric, and the veins of the neck are turgid, they may be advantageously un- 
loaded. In default of any other means of practising artificial respiration, the 
bandage of Leroy, or some substitute for it, may be employed. This is simply a 
large eighteen-taU bandage, formed by tearing a piece of linen into strips about 
three inches broad, but connected together by an untorn portion at the centre of 
each. This untorn portion being laid upon the spine, and the strips being crossed 
over the thorax, compression may be very advantageously applied, so as to pro- 
duce a partial expulsion of the contents of the lungs, which wUl be replaced by the 
elasticity of the parietes when the compression is renewed. This alternate pres- 
sure and relaxation should be kept up about twenty-five times in the minute ; and if 
no large piece of cloth be at hand, it may be effected almost as weU by a few hand- 
kerchiefs applied in a similar manner. 

The great principle to be kept in view in the treatment of cases of drownmg is 
that the attempts at resuscitation should not be intermitted for several hours, nor 
even then unless there appear no chance of success. Many have been restored 
contrary to all expectation, when the treatment was continued simply in confor- 
mity with this principle. The patient should be watched for some time after his 
apparent recovery, as dangerous reaction sometimes comes on. 

There is nothing in the characters or treatment of asphyxia by suffocation, 
or more properly smo/Aen'^s-, that requires peculiar notice here; nor in those 
of asphyxia produced by simply irrespirahle ga^es. As formerly stated, death 
from carbonic acid and other jioxious gases more properly falls under the head 
Poisoning. 
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DISEASES OF THE HEART. 



Preliminary observations. — Anatomy of tlic heart — its site. — Relation of tlie luiig-s to the 
lieart. — Structure. — Weiglit and measurement. — Motions. — Natural sound.*. — Morbid 
sounds. — Disordered motions, — Arterial and venous pulse. — General observations on diseases 
of the heart. — Importance of accurate discrimination. — Means of diagnosis by local or physi* 
Oil signs and by general symptoma. — Causes. — Prognosis. — General view of their treat- 
ment. 

Of the diseases to which the human frame is liable, few have of late years at- 
tracted more attention, or been investigated with greater ingenuity and perse- 
verance, or with more successful results, than affections of the heart. It was im- 
possible that a class of disorders characterized by symptoms of so prominent and 
distressing a nature should have altogether escaped the notice of the ancients ; 
and accordingly traces of an acquaintance with them are to be met with in the 
writings of the Greek and Arabian schools, but generally so faint and indetermi- 
nate, in consequence of the prevailing neglect of pathological anatomy, that they 
are now little referred to except as matter of curiosity. 

The foundation of the more accurate notions which we at present possess on this 
subject was laid by Harvey by his discovery of the circulation; and for the first 
solid and conspicuous portions of the superstructure we are indebted more parti- 
cularly to Lancisi, and the second Albertini and Valsalva, and their distinguished 
pupil Morgagni, and to Senac. Cor visa rt's graphic treatise on diseases of the 
heart, of which the first edition appeared in 1806, formed a new era in respect to 
the knowledge of these affections, and gave a fresh impulse to their investiga- 
tion in various parts of Europe, as was speedily evinced by the successive ap- 
pearance of the valuable works of Burns and Testa, Kreysig and Bertin. By 
the revival of Avenbrugger's method of percussion, and by Laennec's invaluable 
discovery of the stethoscope, new and unprecedented facilities were furnished 
for their study; and that these have not been neglected we have ample evi- 
dence in the pages of the great pathologist last named, as well as in the con- 
tributions of a host of able successors in the same path, more especially in this 
country and in France. 



Anatomy of the Heart. 

Before entering in detail upon the particular diseases to which the heart is 
liable, it may be useful briefly to recall to the reader's memory a few points of 
practical importance in respect to the site and structure of the organ, its normal 
size and weight, its component ti.s.sue.s, its motions, and the sounds by which they 
are accompanied. 
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Site of the Heart. 

An accurate acquaintance with the position of the heart within the chest in 
its natural condition, the space which it ordinarily occupies, and its relation to 
the lungs and solid parietes of the thorax, as well as to the diaphragm, is indis- 
pensable to enable us to detect the existence of various degrees of displacement 
and enlargement of the organ, as well as the effusion of fluid which occasion- 
ally takes place into the sac, which in the healthy state closely embraces it. The 
heart, which is of an irregular conical form, flattened on the under surface, is si- 
tuated in the anterior mediastinum, towards the left side of the chest, behind the 
lower half of the sternum, the third intercostal space, and the cartilages of the 
fourth and fifth and sixth ribs* Its base is directed upwards, backwards, and to 
the right side, looking towards the fifth, sixth, and seventh dorsal vertebrae, the 
CESophagus and descending aorta intervening ; and its point consequently down- 
wards, forwards, and to the left, answering, in the erect posture, and when the 
chest is in a medium state of distention, and the heart in the act of systole, to the 
fifth intercostal space, that is, in a middle-sized individual, to a point about two 
inches below, and one to the inside of the nipple; or two and a half from the out- 
side of the base of the xiphoid cartilage. It is protected, and to a certain degree 
confined to its position by the sero-fibrous sac of the pericardium, which is strongly 
attached below the diaphragm around its tendinous centre, and made fast supe- 
riorly to the great vessels some way above their origin, or about as high as the 
second rib ; whilst they are in their turn fixed, in a manner, by their branches, and 
by connecting cellular membrane to the upper part of the thorax and root of the 
neck. 

The pericardium and heart are covered laterally by the lungs, and also ante- 
riorly, with the exception of a lozenge-shaped space of somewhat less than two 
inches across, answering to nearly the whole front of the right ventricle, and to 
the most anterior portion of the appendix of the corresponding auricle, together 
with merely the apex and external edge of the left ventricle. These exposed por- 
tions as well as the root of the pulmonary artery and the ascending aorta, after 
it has emerged from behind it. are separated from the parietes of the chest only 
by tlie pericardium and loose cellular tissue. About one-third of the heart, con- 
sisting principally of the right auricle and the upper and right side of the base of 
the corresponding ventricle, lies behind the sternum. The orifice of the pulmo- 
nary artery and ils valves, and consequently those of the aorta likewise, which lie 
posteriorly, but nearly in the same line, are placed immediately behind the upper 
edge of the fourth sterno-costal articulation of the left side.f 

The auriculo-ventricular orifices of the two sides of the heart lie to the right and 
left respectively of the point just indicated, that of the right side being at a lower 
level by several lines. Where they approach each other most neariy, being 
scarcely the third of an inch apart, they would be actually covered by the root of 
the pulmonary artery, but that they are placed a little lower or nearer the apex of 
the heart. Still a moderate-sized stethoscope, applied over the origin of the pul- 
monary artery and its valves, will cover also the aortic orifice and its valves, as 
well as a very considerable portion, nearly a half of each of the auriculo-ventricular 
openings, a fact to which we shall afterwards have occasion to recur, on account 
of its practical bearing in the diagnosis of the different species of valvular disease. 

The bulging portion of the pulmonary artery, just below the division into its 
two trunks, has been singled out by Dr. Hope as a fixed point of easy determina- 

» As in fat persons there is often much difficulty in conntin j the ribs, we may recall to the 
reader's memory that the nipple generaUy answers to the fourth rib. — Author. 

+ If examined from the back, they are opposite to a point just above the left side of the 
fiAh dofsal vertebrn.— ArxHOR. 



THE HEART, {Anuiomy of.) 453 

tion ; being seated, as lie states, between the second and third ribs of the left side, 
dose to the sternum. The aorta inclines "slightly to the right as it ascends, coming 
in contact with the sternum where it emerges from beneath the pulmonary artery, 
following, or perhaps slightly exceeding, the mesial line till it forms its arch ; the 
pulmonary artery, which is from the first in contact with the sternum, inclining 
more considerably to the left until it arrives at the interspace between the second 
and third rib." 

A sharp instrument passed through the upper part of the sternum in the median 
line and on a level with the first intercostal space, would glance along the upper 
part of the arch of the aorta, as it is passing from the right side of the sternum to 
the left side of the third dorsal vertebra. 

The antero-superior surface of the heart, which, as w^e have seen, is formed 
chiefly by the right ventricle, is convex ; whilst the postero-inferior surface, an- 
swering to the left ventricle, is flat, and lies upon the tendinous portion of the dia- 
phragm, the motions of which it must necessarily follow. These, however, are 
obviously very limited, in consequence of the strong unyielding texture of the peri- 
cardium, and of the firm manner in which it is attached, as already mentioned, 
both above and below. Yet the heart is certainly carried a little downwards and 
backwards in inspiration, its apparent change of place being still farther increased 
by the sternum and anterior portion of the ribs simultaneously ascending ; whilst 
in expiration, on the contrary, it rises again and moves a little forwards, the ribs 
at the same moment descending, and thus conspiring to magnify the apparent ele- 
vation of the heart. Hence a deep inspiration, as is remarked by Dr. Williams in 
his valuable lectures, makes the apex beat below the sixth rib. " The impulse is 
then, however, scarcely perceptible, because the chest expands as the ribs rise, 
leaving the heart and drawing the porous lung in front of it. A forced expiration, 
on the other hand, depresses the ribs, and transfers the strongest pulsation to be be- 
tween the fourth and fifth ribs, and by bringing down the walls into contact with 
more of the heart, makes its impulse perceptible over an extended space, as high 
as the third rib, and on the lower half of the sternum ;" and a knowledge of these 
circumstances, he adds, enables us to test the freedom of the heart and pericardium, 
and the anterior portion of the lungs, from adhesions. Where the chest is nar- 
row or deformed, or contracted from the chronic consequences of pleurisy, the im- 
pulse of the heart may be perceptible over a much greater surface than natural. 
" So, also, circumstances displacing the heart, such as tumours and eff"usions of 
liquid or air into the pleura, may greatly change the character and degree of the 
impulse, diminishing or increasing it, according to whether the displacement of the 
organ is from or towards the walls of the chest. Abdominal tumours, and even a 
distended stomach, may have to a certain degree the same eftect." Changes in 
the pulmonary tissue are very influential in the same way ; emphysema may in- 
tercept or circumscribe the impulse, whilst consolidation will propagate it over a 
larger space. 

That the position of the heart is affected in a very sensible degree by gravitation, 
and consequently by posture, any one may satisfy himself by applying his hand 
over the spot where the beat of the heart is usually perceptible, and then turning 
the body successively on the back, the sides, and the face ; when the organ w^ill be 
felt to incline towards the most dependent part, retreating in the supine posture, 
and coming forward in the prone. The pulsation will be felt most strongly and 
over the largest surface when lying on the face and slightly turned towards the 
left; or, if we be sitting or standing, by inclining the body forwards and to the 
same side, and at the same moment making a forcible expiration. The change of 
the place of pulsation thus effected is, however, too inconsiderable to be confounded 
by any competent observer with the derangements of this kind dependent, on ori- 
ginal malposition of the organ, or on disease. 
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Rdalion of the Lungs to the Heart. 

The extent of the uncovered portion of the heart may be ascertained, even 
during life, by the dull sound elicited by percussion from the corresponding portion 
of the chest. This in healthy well-formed individuals rarely exceeds, as we have 
seen, an area of about two inches in diameter, reaching from the point where the 
beat of the heart is felt to the leftside of the lower half of the sternum. And hence 
arises a valuable source of diagnosis in disease; for in cases of effusion into the 
pericardium, or of organic enlargement of the heait, and perhaps also of its tem- 
porary passive distention by the excessive accumulation of blood within its cavi- 
ties, the extent of this dulness will ordinarily undergo a proportional increase. 
Yet this, though a very valuable sign, is not to be considered, when alone, as af- 
fording unquestionable evidence of cardiac affection ; for the interposition of a 
portion of hepatized lung, or of a tumour, between the pericardium and the front 
of the chest, or a partial pleuritic effusion confined by false membranes, or even a 
great enlargement of the left lobe of the liver, would give rise to the same physical 
phenomenon. Nor, on the other hand, is the absence of such preternatural dulness 
decisive as to the non-existence of the cardiac lesions alluded to above; as an em- 
physematous state of the lung, or the presence of pneumothorax, or an usual de- 
gree of gaseous distention of the stomach might, in a great measure, mask an en- 
largement of the heart or a pericardial effusion.* Even in the natural condition, 
the dulness ceases on lying back, or taking a very full inspiration ; and this is 
another way, as remarked by the author last quoted, of testing the free and unat- 
tached condition of the heart and lungs, — for if the dulness still persists over a con- 
siderable extent, even under those conditions, we must conclude either that the 
heart or lungs are adherent, or that the former organ, from its great bulk, or the 
pericardium, from its extreme distention, cannot recede. In the last case the im- 
pulse will be diminished ; in the former it will be increased. We must not expect, 
even in the natural state, in any posture, to find the region of dulness very sharply 
defined. It is, in truth, shadowed off in proportion to the thickness of the inter- 
vening lung, which increases gradually as we recede from the uncovered part of 
the heart. But the site even of the remoter portion of this latter organ becomes 
revealed, or proportionably augmenting the force of percussion; for it is only by a 
pretty sharp stroke that the dulness indicative of a deap-seated solid can be de- 
tected. By the same mode of proceeding we may sometimes recognise em en- 
larged heart, even though little of it may be in contact with the front of the chest ; 
and get the better also of the obscurity which, as we have atated, emphysema is 
liable to create. When there is great enlargement of the heart, very strong me- 
diate percussion may detect deficient resonance, even in the left lateral and pos- 
terior portions of the chest. (Williams.) So likewise M. Piorry, who states that 
the heart in its natural condition is in contact with the parietes of the chest over a 
space of near two inches in diameter, wherein the dull sound on percussion is very 
obvious ; but that the organ extends from an inch and a half to two inches farther 
over to the left side, under cover of the lung, where likewise its existence may be 
detected by forcible mediate percussion. The vertical extent of dulness is slightly 
less than the transverse. The distance of the heart below the top of the sternum 
is generally from three to three and a half inches, unless when enlargement of the 
organ exists, or the diaphragm is thrust upward by disease, when it may be re- 
duced to one-half less. Immediately after death, the extent of dulness is somewhat 
less than during life, from the diminished turgor of the walls of the organ. 

* "Tlie chicken-breasted conformation of the chest, especially when connected with spinal 
gibbosity," is pointed out by Dr. Hope us another cause that may prevent the development of 
dulnesB on percu^rsion," — Author, 
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Structure of the Heart. 

It is not our intention to enter at any great length into the natural stracture of 
the heart; a few circumstances, however, which have a bearing on its pathological 
anatomy may here be mentioned. The cavity of the right ventricle in the adult 
is broader but less elongated than that of the left, in consequence of which latter 
circumstance the apex of the heart is formed exclusively by the left ventricle; the 
distinction between them, or the direction of the septum, is marked externally by 
a furrow, in which lies the descending branch of the coronary artery and vein. 
In the fcBtus, however, and for some time after birth, the left ventricle is compa- 
ratively shorter, and the point of the organ is consequently made up by two sides 
almost equally. The tortuous disposition of the muscular fibres of the heart, 
which baffled the earlier anatomists, has been more successively investigated in 
later days by Wolff, Duncan, and Gerdy. The parietes of the left ventricle, ac- 
cording to the last-named anatomist, contain six muscular layers, those of the 
right only three. The fibres of the external layers run obliquely from above 
downwards, from before backwards, and from right to left; the middle layers take 
in all respects the opposite directions; and the deep-seated ones, which, by their 
union, form the fleshy columns projecting into the interior of the cavities, are, 
for the most part, longitudinal. The most superficial layers, passing along the 
apex, occupy the entire circumference of the ventricles, whilst the others diminish 
in length and breadth in proportion as they follow a deeper course; and hence it 
is that the ventricles are so much thicker at the base than at the point of the 
heart. All the fibres, whatever may be their disposition in other respects, turn 
upon themselves in such a manner, at their middle point, as to form a species of 
loop, the convexity of which look towards the apex of the organ; and the more 
superficial the fibres are at one extremity, the deeper seated do they become at 
the other: thus the most external fibres, for example, become, before their termi- 
nation, the most internal, in consequence at once of their having been reflected in 
the manner just described, and also of having traversed the thickness of the ven- 
tricle. The extremities of these loops are invariably inserted at the base of the 
heart around the circumference of the auricular and arterial orifices of the ventri- 
cles, either immediately or in a smaller number of instances, by the intervention 
of the tendons attached to the auriculo-ventricular valves (chordae tendineae.) The 
auricles are, according to the same authority, composed of two muscular layers; 
the one external, the other internal. In the right auricle, the muscular tissue 
being less abundant than in the left, leaves occasional intervals between its fibres, 
where the internal and external membranes of the heart are in almost immediate 
contact; and this proximity helps to explain the frequent co-existence of inflam- 
mation of the internal lining of the heart with that of the pericardium. 

The subject of the structure of the heart has still more recently been investi- 
gated by Dr. Carlyle, who has arrived at conclusions very similar to those of M. 
Gerdy; whilst M. Filhos, on the other hand, still calls in question the continuity 
of the external with the deeper-seated fibres; it appearing to him that, after turning 
from right to left, and from above downwards, in a spiral direction, near the apex 
of the ventricle, they terminate in a well-marked raphe, from which the internal 
fibres likewise take their origin. It appears to us, however, from the careful ex- 
amination of the heart of an ox, the fibres of which had been rendered easily se- 
parable by long-continued boiling, that the former view is a true one. 

The columnae carnoe are more numerous in tl:e right ventricle than in the left; 
but those which act on the valves of the former are smaller than the correspond- 
ing ones of the opposite side. The fibrous or albuginous nature of the tissue of 
which the chordae tendineae are formed, and which enters also into the composi- 
tion of the whitish zones at the base of the valves, suirounding and strengthening 
the orifices, as well as within the serous duplicature of the valves, enables us to 
understand why those parts so frequently afford examples of cartilaginous and 
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osseous degeneration. The knowledge of the existence of such a tissue in this 
situation, together with that of the sero-fibrous structure of the envelope of the 
heart, should prepare us to expect this organ to be a frequent seat of rheumatic 
inflammation. 

The endocardium, or fine semi-transparent polished membrane lining the inte- 
rior of the cavities, resembles in nature and tenuity the more delicate of the 
serous membranes; and like the inner coat of the vessels, it readily receives, by 
imbibition, under certain conditions, the colouring matter of the blood, whence 
generally originate the reddish stains so often observed within the heart. It is 
neglected inflammation of this membrane, according to M. Bouillaud, an author 
to whom we shall have occasion very often to refer, that a great majority of the 
organic diseases of the heart have their source, and especially in that portion of 
it which lines the valves and orifices, where it is naturally thicker than in other 
situations, and necessarily exposed to a greater degree of stress and friction. 
Chronic inflammation, it is supposed, may lead not merely to morbid thickening 
and inequality of this structure, but also to the effusion of coagulable lymph on 
its surface, as well as to hypertrophy and degeneration of its subjacent cellular 
and fibrous tissues, inducing immediately diseases of the valves and orifices, and 
secondarily, thickening of the walls of the heart, and enlargement of its cavities. 
Though in its natural condition it can be detached only in minute shreds, yet in 
certain states of disease its adhesion to the subjacent tissues becomes so much di- 
minished that large patches of it may be raised entire. Around the contours of the 
orifices or base of the valves, as well as in the situation previously indicated, the 
inner and outer linings of the heart come into very close approximation, only a 
very thin layer of connecting cellular membrane intervening; so that here, also, 
the transmission of inflammation between the two surfaces is peculiarly favoured. 



Weight and Measurement of the Heart. 

It would obviously be very desirable towards assisting us in the appreciation of 
certain cases of enlargement and diminution of the heart, to possess some definite 
standard of its normal magnitude. This, however, taken in an absolute or mathe- 
matical sense, is evidently unattainable, for the size of the heart, like that of all 
the other organs, is susceptible of various shades of difference, all of which may yet 
be within the natural limit, or the limit of health. All, then, that we can rationally 
attempt is, either to establish a rough comparison between its size and that of some 
other organ appertaining to the individual examined; or else to obtain an approxi- 
mative or average value for it, in figures, deduced from a large number of par- 
ticular cases. Of these two expedients Laennec contented himself with the for- 
mer, laying it down as a general rule that the healthy heart was ordinarily about 
equal in size to the fist of the subject to which it belonged, a rude standard of 
comparison, of which the chief recommendation is the facility of its application. 
The walls of the left ventricle, lie adds, are about double the thickness of the 
right, and sufficiently firm to prevent their falling together and obliterating the 
cavity on being cut across; the right ventricle is a little larger, and from the thin- 
ness of its wails should in the natural condition collapse on incision. Since the 
time of Laennec, however, in consequence of the vogue of the numerical method 
in other branches of pathology, several French, German, and English physicians 
have endeavoured to solve the physiological problem alluded to by the system of 
averages expressed in numbers, setting forth thus the medium weight, and mea- 
surements of the heart. Thus the average weight of the heart of the adult in its 
normal condition, and after being emptied of its blood, and having the great ves- 
sels cutaway, was estimated by M. Cruveilhier at 6 or 7 ounces French;* by 
M. Lobstein, and by Meckel so high as 9 or 10 ounces, the latter adding that its 

* The French ounce is to the English ounce avoirdupois about as 15 to 14. — Author. 
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weight is to that of the whole body about as 1 to 200;* whilst by M. Bouillaud 
and Dr. Clendinning (whose results, having apparently been arrived at from a 
much larger number of observations, made with peculiar accuracy, are espe- 
cially worthy of confidence) it is stated at between 8 and 9 ounces for the adult 
male; the average weight of the female heart according to Dr. Clendinning, being 
about an ounce less. A heart in a state of hypertrophy will weigh from 11 to 
24 ounces, or even more. Laennec mentions one of two pounds and a half, 
and Dr. Mason Good speaks of some still more enormous specimens; but as they 
do not expressly state whether or no the blood and coagula had been removed 
from the interior, we cannot rely on their estimate. A heart in a state of atrophy, 
on the other hand, has been found to weigh only from five to six or seven 
ounces; so that the balance, when taken in connexion with previous symptoms, 
obviously furnishes us with a very satisfactory test of changes in the heart's 
mass. We cannot, however, with any safety estimate the quantity of matter 
which it contains by the eye alone, or even by measurement; for as the experi- 
ments of M. Jules Pelletan, have shown, there is a very considerable difference 
in hearts in respect to specific gravity. 

The recent researches of M. Bizot, which were carried on with so much seem- 
ing accuracy, and on so extensive a scale as to entitle them to a peculiar degree 
of credit, have led to the establishment of some very unexpected results, which 
stand in direct opposition to the previous surmises of the highest authorities in 
medicine. Thus, he has found that the size of the heart continues to increase 
regularly in proportion with advancing age; and that this depends partly on the 
'gradually augmenting capacity of both ventricles, and partly on the steadily in- 
creasing thickness of the walls of that of the left side especially, those of the right 
ventricle remaining almost stationary. In respect to the influence of stature, he 
has arrived at a startling conclusion, which, though his data are numerous, stands 
perhaps in need of additional confirmation based on a still larger induction of par- 
ticulars — namely, that in tall persons the mean dimensions of the heart are actu- 
ally less than in middle-sized individuals, and that this holds especially in respect 
to its breadth. The width between the shoulders he has found to afl^'ord a much 
better criterion of the probable size of the heart than the height. It is right to 
state that Dr. Clendinning's investigations have led him to acquiesce entirely in 
M. Bizot's assertions in respect to the eflfects of advanced age and height on the 
size of the heart. Thus, whilst in individuals above sixty all the other organs 
have evidently suffered a loss of weight, he finds the heart to be increased, on an 
average, by at least one-twelfth. Dr. Clendinning is however at variance with 
Bizot, no less than with Louis, in respect to the state of the heart in phthisis, in 
which disease he has, like Andral, generally found it in a very appreciable de- 
gree enlarged; the wasting characteristic of the disease falling rather on the exter- 
nal parts, or organs of locomotion, than on the internal viscera, as he has proved 
indisputably by the use of the balance. 

The mean length of the heart, measured from the base to the apex of the left 
ventricle, was found by M. Bouillaud slightly to exceed 3 5 inches:! the breadth 
at the base was a fraction more than this; the thickness of the base, measured 
from before backwards, was about 2 inches; the circumference at the same part 
almost 9 inches; the thickness of the septum measured, in the single instance in 
which it was examined, 1 1 lines, but this, we think, is quite above the usual ave- 
rage. Meckel states it at from four lines to half an inch; the latter measurement, 
as it appears to us, being nearest the truth. The mean thickness of the left ven- 
tricle, measured near the base, generally the thickest part, was nearly 7 lines, 
that of the right about 2^ lines; so that Laennec would appear to have somewhat 

* In infancy the heart, and more eapeciallj its cavities, are relatively much larger than in 
adult age. — Author. 

t Meckel states the whole length of the heart at five inches and a half, of wiiich four for 
the ventricle and one and a half for the auricle. — Author. 
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undervalued the difference of thickness of the two ventricles, in stating the one to 
be only a little more than double as thick as the other; the real proportion being 
more nearly as three to one. In infancy, however, no such great disproportion 
exists; and in the foetus their walls are nearly of equal thickness. The mean 
thickness of the left auricle is about 1| line, that of the right about 1 line. 

The capacity of the right cavities of the heart has been correctly stated by most 
anatomists, as somewhat exceeding that of the left. The difference, however, is, 
as we should expect, not very considerable; and even less than from the ordinary 
state of distention of the right side of the organ after death it would at first sight 
appear to be. Bizot estimates the difference somewhat higher than Laennec or 
even than Bouillaud. The cavity of the left ventricle in its natural condition is 
about equal in capacity to a moderate-sized hen egg. 

The mean circumference of the left auriculo-ventricular orifice may be stated 
at about Si inches, that of the aortic orifice at about 2^. The corresponding ori- 
fices of the right side are usually, as might be anticipated from what has been said 
in the last paragraph with respect to the comparative size of their cavities, slightly 
larger (Bizot says, on an average, by about nine lines:) this, however, if Bouil- 
laud be correct, is not universally the case. 

The depth of the mitral and tricuspid valves is from 8 to 9 lines; that of the 
pulmonary and aortic about 5^- or 6; those of the right side, in each instance ordi- 
narily exceeding by a fraction those of the left, though somewhat inferior to them 
in strength. How gi-eat a deviation from the above measurements may be induced 
by disease from the following facts. The circumference of the heart in a state 
of hypertrophy has been found occasionally to measure 12 inches; the ventricles 
in length 5^ inches, or even more; the wall of the left ventricle from 7 lines in 
thickness to considerably upwards of an inch; that of the right from 3 lines to 4^ 
and upwards. The capacity of these cavities in cases of dilatation, with or with- 
out hypertrophy, is occasionally doubled. The circumference of the auriculo- 
ventricular orifice of the left side was increased in one of M. Bouillaud's cases of 
hypertrophy of the ventricles to 4i inches, whilst in another it was contracted, in 
consequence of diseased valves, to 2 inches. The circumference of the aortic 
opening was enlarged in one instance to about 3| inches, and diminished in ano- 
ther to less than 1 inch, and still more extreme cases, than those are occasionally 
met with. 

In respect to all the above measurements, weights, and proportions, it must 
never be forgotten, when we go about to apply them practically as standards of 
comparison, that tliey are mere averages, deduced, moreover, from but a limited 
number of cases. Consequently every slight deviation from them, whether in 
excess or deficiency, is not at once, and without farther consideration of the cir- 
cumstances of the case, the age, sex, make, and muscular development of the 
individual, to be set down as evidence of disease of the heart. Thus, for ex- 
ample, the heart of a man built on a very broad scale may weigh some ten or 
eleven ounces, whilst that of a small and delicate female on the contrary, may 
not exceed six or seven ounces, and yet there shall not be disease of the organ in 
either case. 

Again, in estimating the thickness of the walls of the heart, we must take 
simultaneously into consideration the apparent size of the cavities which they 
bound, the previous symptoms, and the peculiar mode of death; for when from a 
considerable reduction of the mass of circulating fluids, by profuse hemorrhages, 
extreme evacuations, or a long-continued low scale of diet, the muscular parietes, 
in order to accommodate themselves to their diminished contents, have become 
notably contracted, a proportional thickening will necessarily exist. From this 
cause, the walls of a heart actually in a state of atrophy have sometimes been 
found, as M. Bouillaud remarks, apparently even thicker than natural. If these 
modifying circumstances be kept in mind, the above standard can scarcely fail of 
being serviceable, at least to the young patliologist, by giving a definite direction 
to his anatomical researches, and furnishing him with a useful basis of com- 
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parison, till his eye has been in some degree formed by the frequent inspection 
of morbid parts.* 

* Of several measurements of the heart and attempts to appreciate its relations to different 
points of the chest, made with the assistance of a very accurate observer, Dr, J. Macdonnell of 
the Richmond Hospital, Dublin, some already have been stated, and a few others may be sub- 
joined here. The principal object was to determine the relation of the orifices, amongst them- 
selves and to the surrounding walls of the thorax. Similar investigations have been made by 
Dr. Hope and others, with nearly, but not precisely, the same results. 

The points, the establishment of which was especially aimed at, was, the impossibility of 
discriminating disease of one orifice from that of another, merely by applying the stethoscope 
over the situation where the morbid sounds are produced, seeing that in no instance are the 
most adjacent points of any two of the orifices much above an inch apart; and in respect to 
most of them not above the third of that distance. 

The aortic and left auriculo-ventricular orifices are nearly in contact at their most adjacent 
points ; the interval between the former and the orifice of the pulmonary artery, which stands 
highest, is likewise very inconsiderable, not exceeding a few lines. The distance between 
the nearest parts of the pulmonary artery and of the right auriculo-ventricular orifice, though 
greater than in the other instances, scarcely exceeds an inch. The bases of the auriculo- 
ventricular valves are situated a very little lower or nearer the apex of the heart than the 
aortic valves, viz. about a quarter of an inch on the left side, and half an inch on the right. 
At least one-third part of the circumference of each of the auriculo-ventricular orifices and 
their valves, thus lie close under the semi-lunar valves of the aorta and pulmonary artery ; so 
that a stethoscope placed over the latter would necessarily, as already stated, cover a conside- 
rable portion of all the four orifices, even if the heart hung vertically in the chest, and obviously a 
still greater part of their circumference in the actual position of the organ, with its axis form- 
ing nearly half a right angle with the parietes of the thorax, and deviating so much to the 
left side anteriorly, where the stethoscopic examination is chiefly made. 

A horizontal line drawn through the under edge of the sternocostal articulations of the 
fourth ribs will cut across nearly the middle of the length of the mitral valve when drawn 
outwards and downwards by its tendinous cords and colutnnce carneae, and pass about two or 
three lines above that portion of the tricuspid which most nearly approaches it, the latter 
valve lying underneath the sternum, and the former immediately to its left. A frequent re- 
petition of our observations, and experiments with needles long enough to pass quite across 
the thoracic cavity and its content?., lead us to believe that the relation of the heart to the 
parietes is not in all cases accurately the same, though the diflferences are too inconsiderable 
to throw any difficulty in the way of diagnosis. They may, however, serve to account for 
the circumstance of the results given here and at a former page, differing slightly from those 
of Dr. Hope, who states (p. 3,) that "a line drawn from the inferior margins of the third ribs 
across the sternucn passes over the pulmonic valves, a little to the left of the mesial line, and 
those of the aorta are behind them, and about half an inch lower down." Again (p. 4,) "The 
auricular orifices are situated opposite to the interspace between the third and fourth ribs, and 
the right is rather lower than the left." 

If the heart hung vertically wiliiin the ches-t, the aortic valves would be at a considerably 
lower level than the pulmonic valves, as stated by Dr. Hope; but by the oblique position of 
the organ, intermediate between vertical and horizontal, this distance, if considered in linear 
relation to the external surface of the chest and the results of stethoscopic e;xamination, is 
notably diminished. 

The depressed condition of the ribs in the dead body, like a forced expiration in the living, 
will tend to make the heart in the corpse appear in a slight degree higher up, in relation to 
the anterior walls of the thorax, than its natural medium site; and for this, allowance ought 
to be made. — Author. 

When the heart of a living animal is exposed, it is seen that its only fixed and stationary 
point is at the valves of the aorta; the other large blood-vessels at the base revolve partially 
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As disease of the heart is rarely, if ever, an affection of the whole organ, it is 
not from a mere general and superficial inspection of its magnitude, such as the 
old pathologists seem to have rested content with, that any very satisfactory 
knowledge is to be expected. It is only by the patient examination of all its 
component parts in detail, their texture, composition, size, form, and mutual 
adaptation, that a complete insight into the actual condition of the organ, or an 
explanation of the various functional derangements which preceded death, can 
reasonably be hoped for. To make a satisfactory post-mortem examination of 
the heart, we should begin by ascertaining the state of its investing membrane: 
and then proceed to lay open its several cavities, so as to enable us correctly to 
estimate their size, the thickness of their walls, the condition of their valves, 
tendons, orifices, lining membrane, vessels, and nerves. Perhaps the best method 
of displaying the interior of the heart, without injury to its orifices, nerves, or 
tendons, is that adopted by Dr. Williams; namely, to make an incision from the 

around this point, and the body of the heart being free, no fixed relation exists between it and 
the walls of the thorax, but it hangs, in a certain degree, loose, and liable to displacement by 
changes of posture and by motions of the chest. It is of the first importance, therefore, that 
the pathologist should be correctly informed as to the precise situation of the semi-lunar 
valves of the aorta. Repeated observations made ^^n the dead body have proved, that these 
valves are pierced, if needles be introduced perpendicular to the plane of the sternum through 
the middle of that bone opposite the middle of the cartilages of the third ribs; and that, if the 
vpires be passed perpendicular to the tangent of the curved surface of the thorax, between the 
cartilages of the second and third ribs half an inch from the left margin of the sternum, the 
semi-lunar valves of the pulmonary artery are entered. The aorta, from its origin, curves 
upwards towards the right, extending between the cartilages of the second and third ribs 
slightly beyond the right margin of the sternum ; at the lower margin of the cartilage of the 
second right rib, the arch of the aorta commences and inclines to the left, crossing the pul- 
monary artery where it lies beneath the cartilage of the left second rib, and ascending as 
high as the first rib, turns downwards. The pulmonary artery, from its origin in contact 
with the sternum, commences at the left; margin of that bone, where it is joined by the car- 
tilage of the third rib, bulges at the interspace between the second and third cartilages close 
to the sternum, and dips beneath the aorta opposite the junction of the second cartilage and 
sternum. 

The right divisions of the heart, being most superficial, form the greater part of the ante- 
rior surface ; the right auricle reaches from the cartilages of the third right rib to that of 
the sixth : and between the third and fourth, where its extent is the greatest, it extends, 
laterally, when filled with blood, near one inch and one-third to the right of the sternum. 
About one-third of the right ventricle lies beneath the sternum, the remaining two-thirds 
being to the left of that bone; the septum between the ventricles coincides with the osseous 
extremities of the third, fourth and fifth ribs, and on the fourth rib is midway between the 
left margin of the sternum and nipple. A small part, say one-fourth, of the left ventricle, 
presents anteriorly ; and when the lungs are separated, a portion of the left auricle is visible 
between the second and third left ribs two inches from the left margin of the sternum. With 
the exception of these portions, the whole of the left ventricle and auricle lie posteriorly to the 
right ventricle; and the entire left divisions, with the exceptio.i of a small portion of the base 
connected with the pulmonary valves of the aorta, lie on the left of the sternum. 

In the dead body, the normal situation of the tricuspid and mitral valves have been found 
to be as follows : the tricuspid valve extends obliquely downwards from a point in the mid- 
dle of the sternum immediately below the third rib, to the right edge of the sternum where 
it connected with the lower margin of cartilage of the fifth rib; the mitral valve commences 
beneath the lower margin of the left third rib, near the junction of its cartilage with its 
osseous extremity, (two and a half to three inches to the left of the sternum,) and runs slightly 
downwards, terminating opposite the left margin of the sternum, where it is joined by the 
cartilages of the fourth rib. G. 
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apex of the left ventricle, close along the anterior groove indicative of the septum, 
taking care to cut between, and not across, the semi-lunar valves, or rather to 
stop a litde short of the aortic orifice, until its ventricular aspect has been exa- 
mined; whilst, to get a good view of the mitral valve, a second incision is-to be 
carried from the apex up along the middle of the flat surface of the heart. In the 
right ventricle, the first section is likewise to be carried along the anterior edge 
of the septum; but the second in consequence of the different position of the 
tricuspid valve, should commence in the middle of the first, and be carried across 
the cavity at right angles to the heart's axis, till it meets the posterior groove 
The auricles are to be laid open by a crucial incision, which displays their ven- 
tricular and venous orifices uninjured, their septum the ossa ovalis, &c. 



Motions op the Heart. 

Notwithstanding all the attention recently bestowed upon tlje subjects of the 
sound and motions of the heart, some abscurity still exists in respect to them. 
Certain facts, however, appear to have been at length satisfactorily ascertained, 
and to these chiefly we shall endeavour to confine ourselves, leaving the more 
debateable ground to works treating expressly of the physiology of this organ. 

It is known, in the first place, then, that the auricles and ventricles contract 
alternately, the systole of the auricles being instantly followed by that of the ven- 
tricles, and this in its turn by the ventricular diastole, and a momentary period of 
repose. The full dilatation of the auricles is simultaneous with the contraction 
of the ventricles : the auricles being distended, a portion of their contents over- 
flows into the relaxing ventricles, and the appendices, after the momentary pause 
just mentioned, again acting, stimulate the ventricles, by the injection of an addi- 
tional quantity of blood, to renewed exertions, — a stimulus the more readily 
obeyed from the inherent tendency in this muscle to periodic action. 

Such is the order of succession, now commonly known as the rhythm of the 
hearfs motions. Of the whole time occupied by the several elements, which go 
to make up a complete beat of the heart, somewhere about a half is consumed in 
the contraction of the ventricles ; a fourth in their diastole ; and the remaining 
fourth, as judged of by the ear, is spent in apparent repose, though really the 
latter portion of it is taken up by the silent contraction of the auricles and their 
appendices. The impulse of the heart against the ribs, and the pulsation of the 
great arteries as they arise from it, are synchronous with the ventricular contrac- 
tion, as has been proved by direct experiment.* The pulse of the arteries at a 
greater distance fi'om the centre of the circulation is felt a moment afl;erwards, the 
interval of time being directly proportional to the distance from the heart. The 
cause of this retardation is to be found in the yielding and elastic nature of the 
tubes in which the blood is conveyed, in consequence of which a minute portion of 
time, as well as a part of the onward force of the ventricular wave, are consumed 
in effecting the dilatation of the arterial walls. The interval which occurs even in 
respect to the remoter arteries is still very slight, not exceeding perhaps a quarter 
of a second, and yet with attention and a little practice it is readily appreciable. 
Any one may perceive it in his own person, especially when the pulse is rather 
slow, on applying the fingers of one hand to his posterior tibial artery, as it is 
passing behind the inner ankle, whilst the fingers of the other are simultaneously 
placed in contact with that portion of the chest where the heart's impulse is most 
perceptible. 

In the natural condition of the heart, in most postures of the body, the apex 
alone seems to be concerned in giving the impulse felt externally. Yet in the 
prone position, or when the body is leaning much forward and turned a little towards 

* Drs. Hope and Williams ; the Dublin committee of the British Association, for the inves- 
tigation of the sounds and motions of the heart; [Drs. Pennocli and Moore's Experiments, 
&c..] 
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the left side, after a full expiration, and stUl more remarkably in cases of enlargement 
of the organ, its whole mass appears to be impelled forcibly against the walls of 
the chest. 

Various explanations of the impulse of the heart have been attempted ; thus 
it has been ascribed to the reaction of the blood in quitting the ventricles,— to the 
tilting forward of the whole organ, by a supposed sudden diminution of the aortic 
curve, under the influence of the straight-forward impulse of the projected column 
of blood, — to the simultaneous distention and prolongation of the ascending aorta 
and pulmonary artery, — to the coincidence of the dilatation of the auricles \vith 
the ventricular systole, — to the forcible injection of the ventricles by the auricles 
(an obvious error,)— and, finally, it has been attributed, and with much more pro- 
bability than appertains to any or all of the other supposed causes, to the sudden 
tension of the ventricles in their systole, with the accompanying rapid jerking up- 
wards of the apex, in consequence of the greater length of the anterior fibres of 
the heart, and probably of something in the mode of their disposition which has 
not yet been accurately ascertained. Any one, indeed, who has ever grasped the 
heart of a living animal in his hand, must have become satisfied, from the force 
with which his fingers were separated during the ventricular systole that an ade- 
quate explanation of the stroke of the heart was to be foimd in the action of the 
ventricles alone, without being much indebted to any of the other supposed causes. ' 
A movement of this kind is quite obvious to the sight in the heart of an animal, 
even a warm-blooded one, for many minutes after its being quite emptied of blood, 
and even removed altogether from the body. 

During its systole, the heart is elongated, its transverse diameter is diminished by the ap. 
proxiraation of the walls of the ventricles; the base of the heart at the same lime revolves 
towards the left about one-sixteenth of its circumference, while the apex turns towards tlie 
right, thus causing tlie heart to assume a spiral form. The elongation of the heart, as seen 
in the sheep, was ascertained in the experiments of Drs. Pennock and Moore to be one-fourth 
of an inch, measured from the aortic valves to the apex. 

Durinff the diastole, the transverse diameter of the heart increases, and that organ assumes 

r 

a rounded appearance. "• 

The auriculo-ventricular valves are slightly raised from their contact with the 
sides of the ventricles, by the tendons passing into them from the columnae carneae, 
synchorously with each ventricular contraction, so as to faciUtate the insinuation 
of the blood behind them ; and by means of this latter, their complete closure is 
eventually affected,* and all reflux in the natural condition prevented, at least in 
the left side of the heart ; for, with respect to the right side, it has been remarked 
by Hunter, that the valves do not accurately close the auricular and arterial ori- 
fices, — this being a provision of nature, he conceived, to allow a partial reflux, 
into the auricle, when, from any cause, the passage of blood through the delicate 
texture of the lungs is obstructed, as is often the case during violent efforts, nar- 
rowing of the left apertures of the heart, disproportionate magnitude of the right 
cavities, &c., and similar views have recently been advocated by Mr. Adams and 
Mr. King, who looked upon the tricuspid as exercising a kind of safety-valve func- 
tion. The dilatation of the ventricles is effected in part by their own elasticity, 
which will suffice to draw a certain quantity of blood into them ; and is proba- 
bly completed by the auricles transferring as they contract, an additional portion. 
Some physiologists call in, moreover, the aid of an active dilating power in the 
heart, but of the reality of this, though not improbable, no absolutely convincing 
proof has yet been adduced. The feebler muscular structure of the auricles, and 
the absence of a valvular apparatus at their great venous orifices, indicate suffi- 
ciently that the propulsive power of these cavities is but slight in comparison with 
that of the ventricles, and that they play consequently a very inferior part in the 
business of the circulation. 

* Hence M. Bouillaud has denominated the columnae carncne, the tensor muscles of the tri- 
cuepid and mitral valves. 
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For its motions, tlie heart, like all other muscles, is primarily indebted to its own 
inherent contractility, as is obvious fi'om theh" continuance long after its removal 
from the body. For nervous influences it is chiefly dependent on the gangUonic 
system, and not on the spinal marrow. This ophiion, advocated by Willis and 
Bichat, and subsequently impugned by Legallois, may now be considered as fully 
established by the experiments of Dr. W. Philip, Mr. Clift, and Brachet. The pa- 
thological facts, recorded by Lallemand and Lawrence, of the pulsation of the 
heart in a monstrous foetus, where the brain and the spinal marrow were entirely 
deficient, afford additional evidence, if any were wanting, that these organs are 
not essential to its action. Injuries of the spinal cord, it is true, powerfully affect the 
heart ; but this is now known to take place merely through the medium of sympathy, 
and similar results equally ensue from extensive and destructive injuries of other 
parts of the system. That the heart is remarkably under the influence of mental 
emotions is familiar to every one — but in this there is no contradiction to the views 
just expressed, nor any infringement of general analogy. 



Natural Sounds of the Heart and Blood-vessels. 

When we apply the ear to the region of the heart, with or without the inter- 
vention of the stethoscope, two sounds are heard, of which the first is duller and 
more prolonged, synchronous with the pulse in the immediate vicinity of the 
heart, and consequently with the contraction of the ventricles. The second, 
which instantly succeeds it, is of a more abrupt and clearer character, and is fol- 
lowed by an interval of silence. 

The first sound is loudest over and below the middle of the ventricles ; that is, 
over that portion of the heart which is in contact with the parietes ; the second 
over the semi-lunar valves, and for a short way upwards along the sternum. They 
are most easily distinguished, by the uninitiated, in thin individuals of a slight and 
narrow make, and when the pulse is somewhat slow. We may occasionally, in 
particular states, hear them very distinctly in our own persons, especially when 
lying on the left side, and when the pulsations have been rendered more energe- 
tic by violent exercise or the use of stimulents; and in certain disorders of the 
heart this audibleness of its workings becomes almost a constant, and with some 
patients, a very distressing symptom. These sounds are sometimes audible even 
to a by-stander at a little distance from the patient. Thus Laennec states that 
he had heard them at various distances, from two inches to two feet from the chest, 
through the medium of the air alone ; and he speaks of cases, on hearsay, where 
the beating of the heart was heard in an adjoining chamber to that in which the 
individual lay. Mr. Breventani, a recent ItaUan writer, has met with two cases 
in which the morbid sounds of this organ were audible at a considerable distance, 
which in one is specified as being not less than three paces. 

According to Laennec and many of his followers, the sounds heard under the 
inferior part of the sternum belong to the right cavities; — those under the carti- 
lages of the left lower true ribs, to the left. In cases of the morbid enlargement 
of particular parts of this organ, such distinctions may doubtless be attempted 
with success, but in its natural condition we agree with Mr. Bouillaud in doubt- 
ing their practicability, when we take into consideration the limited extent of these 
cavities, their close apposition, and the manner in which the right ventricle lies 
over, and in front of, the left. 

A marked difference exists in the systolic sounds of the right and left ventricles. This dif- 
ference, wiiich is particularly striking upon auscuiting the exposed heart of a living animal, 
is also observed in the examination of the chests of patients, even when the heart is in its normal 
condition. The first sound produced by the contraction of the left ventricle, as heard near the 
loft nipple, being duller and more prolonged than that of the right, heard at the sternum, where 
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it is clearer and sliorter. These differences are rcferrible to the relative thickness of the walls 
of the right and left ventricles. 

The examination of the sounds of the heart by the flexible stethoscope, greatly facilitates the 
diagnosis of the precise seat of the lesion, and with great attention it may be generally diagiios. 
ticated with certainty. G. 

The intensity of the heart's sounds diminishes in the natural condition in pro- 
portion chiefly to the distance from the ptaecordial region. Laennec has certainly 
limited the extent of surface in which they are audible, in a healthy well-propor- 
tioned individual of moderate fatness, within too narrow bounds, when he confines 
it to the praecordial region alone. In very fat persons he states that it is confined 
to a space of about an inch square. In narrow-chested thin individuals and chil- 
dren, these sounds may often be heard over the greater part of the thoracic cavi- 
ty, posteriorly as well as anteriorly; in the neck, and also in the epigastrium^ 
though no disease of the heart exists: and in infants that may sometimes be heard 
even as low as the buttock. 

Disease of the heart itself, or of the neighbouring organs, produces remarkable 
modifications in regard to the intensity and mode of diffusion of these sounds, 
which are of high importance in respect to diagnosis. Thus they may appear 
even louder at remote parts of the chest than in the more immediate proximity of 
the heart; as, for example, when a portion of the lungs is solidified and rendered 
a better conductor of sound by inflammation, or by tuburcular infiltration or con- 
densation around a phthisical cavity, or by the compression resulting from pleu- 
ritic effusion, or by the development of a tumour within the chest, or the en- 
croachment of an enlarged liver on this cavity. 

When, from morbid changes inherent in the heart itself, variations arise in re- 
gard to the extent in which its sounds are perceptible, they manifest themselves,, 
according to Laennec, successively in the following order: — 1 . Sounds audible in 
the left side of the chest, from the axilla down to the corresponding hypochon- 
driac region; 2, in the right side, over the same extent; 3, in the left posterior 
portion of the chest; 4, but rarely, in the right posterior region. But the practi- 
cal applicability of this scale, to which Laennec attributed much importance in 
determining the nature and degree of cardiac disease, is obviously greatly limited 
by the interference of the several extraneous circumstances to which we have 
just alluded. 

The physical cause of the sounds of the heart has been the subject of much 
discussion. To enter upon a minute estimate of all the theories proposed for 
their explanation would be inconsistent with the practical nature of this work;, 
we shall therefore limit ourselves to stating our conviction that the great weight 
of evidence is in favour of the two following causes: — muscular contraction for 
the first sound, and valvular reaction for the second. It has been rendered in the 
highest degree probable, by the experiments of Dr. Williams and others, that the 
first sound is an example of the " bruit musculaire," or sonorous muscular con- 
traction, of Erman, Wollaston, and Laennec. All powerful muscles, as the biceps 
of the arm, the masseter, or the abdominal muscles, if thrown into strong action, 
gives rise to sonorous vibrations which may readily be heard in our own persons 
with the aid of a flexible air-tube. That the muscular sound of the heart may 
occasionally be modified by the stroke of the organ against the side of the chest 
in the case of violent palpitation, and also in some degree by the action of the 
auriculo-ventricular valves, is not denied; but the first sound is not mainly depen- 
dent on either of these, for it is still audible even aftei the removal of the heart 
from the chest, and when conseqhendy it has no longer either the thoracic pa- 
rietes to strike against, or blood enough to ensure the action of the valves [Dublin 
and London Heart Committee— Williams [Pennock and Moore.'] Even the 
complete obstruction of these valves, by inverting the auricles and thrusting them 
thus into the auriculo-ventricular openings, [or cutting away the valves,] was not 
found to annihilate the first sound. After the promulgation of such facts, it is sur- 



THE HEART, [Nuturctl Sounils of,) 465 

prising to find that so able a writer as M. Bouillaud should persist iu attributing 
it solely to valvular action: and even although independent of these facts, the pro- 
longed character of the sound appears quite incompatible with the sudden and 
momentary tension or collision of such membranous structures.* Thi^ promul,- 
gation reaches its maximum in cases of great hypertrophy, and especially when 
the ready escape of the blood from the ventricles is interfered witb by the dis- 
eased narrowing of the arterial orifice. 

The contraction of the auricles, according to the experiments of Drs. Pennodc and Moore, 
produces a slight sound, which, occurring at the commencement of the first sound, is merged 
in that of the ventricular systole. G. 

With regard to the second sound, it has been rendered equally piobable by 
the experiments of Elliot, Garswell, Rouanet, Carlyle, Williams, Hope, [Pen- 
nock, Moore,] and the committees already alluded to, that it depends on the 
reaction of the column of blood in the artery against the simi-lunar valves; for 
it is found to cease, or in some cases to be supplanted by a hissing noise, on 
these valves being hooked up, and held nearly immoveable against the sides of 
their respective vessels, by a curved needle introduced through their walls from 
without. It is likewise put an end to on arresting the current of Wood, either 
by cutting across or compressing these vessels near their origin, and so prevent- 
ing the falling back of the arterial column against the valves. Making a small 
opening into the great arterial trunks near their source very materially modifies 
the second sound [London Heart Committee;') and even cutting across the 
carotid, by diminishing the arterial tension, greatly enfeebles the same, as does 
likewise whatever lowers the projectile energy of the ventricles, the reaction of 
the great vessels being of course proportional thereto. The circumstance of 
these sounds being loudest in the region of the semi-lunar valves, and commence- 
ment of the aorta and pulmonary artery, tends still farther to confirm the truth 
of this hypothesis. tf We are inclined at the same time to think it probable that 
the second sound, though mainly produced in the way just stated, may yet in 

• According to Dr. Hope, the causes of the first sound are compound; consisting, 1st, of 
valvular sound (and to this he seems still to attribute the most importance;) 2d, t4ie sound of 
extension, — a loud smart sound, produced by the abs>tract act of sudden jerking extension of 
the braced muscular walls; 3d, a prolongation, and possibly an augmentation, by " bruit 
musculaire." P. 50. — Author. 

t The discovery of this theory of the second sound of the heart, is claimed by Dr. Cars- 
well, and was first publicly announced by M. D'Espinc, in a dissertation read by him at the 
Academy of Medicine at Paris, in July, 1831, though it was made known by Dr. Carsweil as 
early as 1829. There is, in tlie museum of University College, a drawing (dated 1829) of 
the case of aneurism of the aorta observed by Dr. Carsweil, in the Hospital of La Charite, 
the physical signs of which case first suggested to him this now almost universally received 
theory. 

[Dr. Billing attributes both sounds to the valves alone. See Essay read at the Hunterian 
Society, Feb. 9, 1832, reported in the Lancet, May 19, 1832; also Principles of Medicine, 
Preface, p. 21.] — Author. 

X The presence of coagula in the ventricles, or the preternatural congestion of these cavi- 
ties from inflammation of the endocardium, prevents the formation of the second sound. In 
Drs. Pennock and Moore's experiments, it was observed that the second sound ceased upon 
congestion of the heart taking place — that the right ventricle became congested before the 
left, and that this congestion invariably obliterated the second sound on the right side, whilst 
the sounds continued normal over the lefl ventricle until congestion took place in that cavity. 
These facts are corroborative evidence that the second sound is caused by the reaction of the 
column of blood upon the simi-lunar valves by which they become tightened and closed. G. 
Vol. II.— 59 
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the natural condition, and when the heart is acting energetically, be re-enforced by 
the diastole of the ventricles: we do not mean to assert that this has been as well 
made out by experimental evidence as the cause first mentioned; but if as is now 
known to be the fact, the relative change of place undergone by the constituent 
molecules of a muscle in the act of contraction be accompanied by the produc- 
tion of sound, we should expect that the elastic recoil of so powerful a muscular 
organ as the heart, /. e., the rapid return of these same molecules in their former 
state, would likewise be accompanied by the same phenomenon, though differing 
somewhat in character or intensity. 

This theory is ingenious; but from the fact of llie entire absence of the second sound when 
the closure of the benii-lunar valves is prevented by ossific or cartilaginous depositions, or 
where the reaction of the columns of blood upon the valves is prevented by extensive ossifica- 
tion in the aorta or pulmonary arteries near ihe .valves, or by an aneurismal tumour, we 
ehould consider it untenable. G. 



MoEBiD Sounds of the Heart and Blood-vessels. 

Amongst the most common changes in the sounds of the heart, is increase or 
diminution of intensify. Thus, in the first place, they may become so feeble 
as to be heard wit^ difficulty; and this may depend either on general debility of 
the whole system, or on that of the heart in particular; on obstruction of the 
pulmonary circulatioa; on excessive afflux of blood to the heart; on softening of 
this organ; or, finally, on its extreme hypertrophy, the overgrown muscular 
mass contracting less perfectly than in the natural condition, and being ill adapted 
for the production of sound, and at the same time a bad conductor of it. The 
sounds of the heart may become so loud, on the other hand, as to be audible, as 
we have already seen, at some distance from the chest. The great majority of 
the latter eases, as mentioned by Laennee, are quite independent of organic 
lesion, being mostly instances of nervous palpitation, or the temporary result of 
violent muscular exertion, the natural sound bein^ not only increased itself, but 
re-enforced moreover by the addition of a metallic ringing sound, caused by the 
unusual impulse against the walls of the chest.* Dilatation of the ventricles, 
and thinness of their parietes, are also particularly favourable to the augmenta- 
tion of the cardiac sounds, and tend in a remarkable degree to assimilate the first 
sound to the second. 

The natural character of the sounds of the heart may be still farther altered or 
masked by the supervention of the bellows sound (bruit de soufflet,) of various 
qualities or degrees of intensity; the simple blowing sound, the Iiissing, sawing, 
or still hoarser rasping sounds, all of which are occasionally to be heard in the 
arteiies also, and more especially in the carotid and sub-cla\ian, the abdominal 

* Dr. Davies mentions, in his lectures, having heard the beating of the heart of a patient 
(a female during menstruation) at fi»'e or six yards distance. Laennee, when on his death- 
bed, heard his own heart beat very distinctly, and it was audible at some inches distance to 
the by-standerp. He had been blooded shortly before. He ascribed the phenomenon to dis- 
Mention of the stomach with air, as it ceased immediately after eructation. 

Dr.. Hope doubts the possibility of sound ever being produced by the impulse of the heart 
against the walls of the chest ; believing this organ to be alwaySj in consequence of the 
atmospheric pressure, necessarily in contact with the parietes. As to the accidental metallic 
"cliquetis," sometimes heard during palpitations, he ascribes it to the apex, as it glides for- 
wards and upwards in systole, catching against the inferior margin of the fifth rib, having 
observed it to occur only in the thin subjects, and that it can be done away with at once by 
pressing with the stethoscope into the intercostal space, so as to obliterate any internal de- 
pression at this part. — Autiiob. 
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aorta, and the great arteries of the limbs ; as also in the uterine, or adjacent arte- 
ries, during pregnancy. Even in the natural state of the arteries, a species of low 
murmur, compared by Bouillaud to that produced by rubbing the point of the finger 
against the thumb, as in tlie action of giving a fillip, accompanies each pulse- wave. 
On pressing more firmly with tlie stethoscope, this becomes converted into a " bel- 
lows murmur." This has appeared most audible when from deficiency of blood, 
the arteries are less distended than usual, and also when the blood is more watery 
than ordinary. The sound in question depends, according to Bouillaud, on fric- 
tion, and may be iinitated by injection of the arteries in the dead body, or by driving 
a fluid in jets through any elastic tube. Dr. Corrigan, on the contraiy, from ob- 
serving the bellows sound to be most intense beyond the point of pressure with 
the stethoscope, and that it was produced by any condition tending to disturb the 
natural equable motion of the blood, was led to conclude that it depended, 1st, on 
a current-like motion of the fluid, tending to produce corresponding vibrations in 
the sides of the cavities of the heart or arteries ; 2dly, on diminished tension of 
their parietes, in consequenre of which they are more easily thrown into such 
vibrations. Dr. Williams and Dr. Todd, on the other hand, from a somewhat 
similar set of experiments to those previously instituted by Dr. Corrigan, came to 
a diflferent conclusion ; namely, that a certain resistance or impediment to a liquid 
current is the essential physical cause of all murmurs produced by the motion of 
fluids in elastic tubes ; and that any particular condition of the walls of the tube 
beyond the obsti'ucting point is not essential to their production.* It is possible 
that here, as in so many other cases, truth may lie between ; and that we might be 
justified in adopting an hypothesis combining the views of both parties. Thus it 
seems nowise improbable that the sonorous vibrations in question are caused by 
a current-like motion of the contained fluid ; but that this acts first, chiefly, on the 
narrower portion of the canal, where the friction is greatest, and the pressure of 
fluid on the farther side least ; whilst the vibratory motion so generated is immedi- 
ately propagated to the laxer parts beyond. 

There is another rarer modification of this phenomena, first noticed by Laennec, 
but met with by him only in the arteries, wherein the blowing sound assumes 
somewhat of a musical or whistling character ; occasionally ascending and de- 
scending through two or three notes of the gamut in a sliding or slurred manner, 
and accompanied by a slight thrill in the artery perceptible to the fingers. Of its 
affinity to " bruit de soufflet " we have proof in the fact of its sometimes super- 
vening insensibly on the ordinary bellows-murmur when the patient is agitated, 
and again falling back gradually into its former character. It may be either inter- 
mittent and synchronous with the pulse, or continuous. It seemed generally to 
Laennec to be connected with a nervous habit of body, or with a chloritic condi- 
tion, quite independent of organic disease. He cautions us against confounding it 
with a somewhat similar, or chii-ping sound, which is occasionally, produced in 

* Dr. Corrigan, as appears from a recent paper in the Dublin Medical Journal, still adheres 
to his original opinion; and undertakes to prove that impediment in a tube alone is not suffi- 
cient for the production of sound, — for if a second and more considerable constriction be made 
lower down, the bellows-rnurmUr in the upper and original one ceases as soon as the whole 
tube has become full and tense. His views arc, as usual, supported with much ingenuity; 
and the question at issue, though supposed to have been set at rest by the investigations of 
the London Heart Committee, must be considered perhaps as still undecided. It seems to 
us, however, that he does not take sufficient account of the diminished velocity of the fluid, 
and consequent reduction of friction, taking place in the arrangement just alluded to. The 
increased pressure of fluid against the remote side of the upper obstructed portion must also 
tend to impede the production of vibrations in the part. In respect to the sound generated at 
the very extremity of a tube discharging a fluid, he supposes the surrounding air to take the 
place of the flaccid parietes of the tube, and to respond to the vibrations of the rushing stream 
so ns to produpe an andil)le murmur. — Author. 
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some Of the bfonchial ramifications from the presence of mucus and the pulsation 
of thfe sub-clavian artery against the top of the lungs. M. Bouillaud has twice met 
with a similar musical sound in the heart itself, and compares its varieties to the 
cooing of the wood-pigeon, the chirping of small birds, or the Sibilant rale of bron- 
chitis. It is supposed by him to be connected with narrowing of the orifices or 
disease of the valves, and to be only a very intense form of the bruit de soufflet. 
M. Rouanet has also met with it in the same situation, as have likewise Drs. Forbes, 
Hope, and EUiotson; and in some few of these instances it has been connected with 
the existence of a long vegetation attached to the mitral valve. 

To a singular variety of thfe bellows-murmur^ of a remittent becoming or whirring 
character, occasionally heard in chlorotic and nervous subjects, with too fluid or 
watery a state of the blood and aneasOy accelerated circulation, particularly above 
the inner end of the clavicle in the neighbourhood of the carotid and sub-clavian 
artery and jugular veins, M. Bouillaud has given the fantastical name of " bruit de 
diable," from its similarity to the noise produced by the well-known French toy 
i-esembling a double humming top, called the " devil on two sticks." It is not ab- 
solutely intermittent or interrupted, like the ordinary bellows sounds, nor yet 
equably continuous like another species in which the sounds accompanying the 
two motions of the heart run, as it were, into one ; but, though sustained or pro- 
longed from pulse to pulse, it has remissions of intensity, and a periodic swell, 
bearing a fixed relation to the diastole of the arteries, in which vessels, according 
to the author just named, it has its origin. Dr. O. Ward has, however, rendered it 
probable that its seat ig very often, if not always, in the external jugular veins 
{Med. Gat: April, 1837 ;) an opinion which is hkewise embraced by Drs. Williams 
and Todd, and has been still more recently advocated by Dr. Hope. Very slight cir- 
cum.?tances suflSce to alter its character, or to inteiTupt it : such as, a change of 
posture ; relaxing the side of the neck on which it is heard ; pushing over the 
larynx ; muscular eflx)rts which impede thfe respiration, and the transit of blood 
through the lungs and right side of the heart ; increased pressure of the stethoscope, 
or compression of the vfein above : whilst, on the other hand, it is increased in inten- 
sity by whatever puts the vessels on the stretch (as averting the head and raising 
the chin,) and which, by narrowing their caliber, augments the velocity of their 
current. Dr. Ward admits that it may Sometimes be modified by the proximity 
of the carotid arteries, so as to appear augmented at each ventricular systole. 
Dr. Williams does hot consider it essentially a morbid sound, as it may be pro- 
duced at pleasure in the healthiest subject by the preSsm-e of the stethoscope in the 
region indicated aboVe, so applied as to eflfect only the venous current It has like- 
wise bee.h observed, though more obscurely, in the superficial veins of the limbs. 
An analogoiis sound is mentioned by Andral under the title of " bruit de mouche," 
from its close resemblance to the buzzing of a fly. It differs, however, in being 
continuously sustained and equable, not being periodically re-enforced like that just 
described; and is supposed by him, though perhaps erroneously, to have its seat 
constantly in the carotid:?, and always to indicate a chlorotic condition, and the 
propriety of administering iron and other tonics. It seems probable, fi'om the inves- 
tigations of the gentlemen previously mentioned, that this sound also very com- 
monly originates in the veins, and that the pressure of the muscles of the heck may 
"sometimfes be concerned in its production. 

The ccjiuses of the arterial abnormal sounds are reducible to the followmg 
heads:—!. Compression as by a tumour or the stethoscope (muirmur blowing.) 
2. Contraction of caliber, roughness of the lining membrane, or other partial im- 
pediment (murmur blowing, musical, rasping, fee.) 3. Sudden dilatatidh, which 




of 

blood through an accidental opening in ah artery mto a Veni (aneUrismal varix; 
I'nunnuV -generally whizzing or grating.) In addition to these causes, which are 
Obviously of a mechanical nature, must be enumerated augmented action of the 
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heart, a thin condition of the blood, and a nervous habit; for these conditions seem 
adequate not merely to augment and modify the morbid sounds, but even alone, 
or at least in the absence of any permanent obstructing cause, to originate them. 
[Williams.) 

Narrowing of the orifices of the heart also," or an irregular, rugose, shortened, 
or imperfect condition of the valves, connected generally with cartilaginous or 
ossific degeneration, obstructing the onward course of the blood, or permitting of 
reflux, is commonly accompanied by some of the above-described varieties of 
morbid sounds. This is the result of M. Bouillaud's experience, and, we believe 
we may add, of most physicians who have seen much of disease of the heart. 
The frequency of the coincidence was admitted even by Laennec, though he did 
not look upon the latter as the immediate or necessary effect of the former. M. 
Piorry, however, asserts that neither the bellows-sound nor any of its modifica- 
tions were present in one case out of twenty within his own sphere of observa- 
tion. Now, as we have already stated in another place (British and Foreign 
Medical Review, No. ii. p. 451,) when negative evidence is thus set in opposi- 
tion to positive, we are impelled by a law of our nature to give most credence 
"caeteris paribus;" to the latter, and to suppose it more probable that existing 
sounds may have escaped notice on the one hand, than that their existence should 
have been fancied and recorded when they had no reality on the other. We do not, 
however, deny that cases of contraction and ossification may occasionally present 
themselves unaccompanied by any abnormal sounds. They are, however, we 
apprehend, extremely rare, and form only the exceptions, and not the rule, as M. 
Piorry would have us believe. We are equally prepared to admit that these 
sounds often exist without its being possible to connect them with any obvious 
physical lesion. 

Bruit de soufflet may originate within the heart, according to M. Bouillaud, 
from any of the following sources:* 1st, narrowing of the orifices; 2d, smallness 
of the aortic orifice, even when the valves are perfectly healthy. This condition, 
whether congenital or acquired, co-exists very often with dilatation or hypertrophy 
of the left ventricle, — circumstances which will necessarily add much to the in- 
tensity of the sound; also a similar condition of the pulmonary orifices, but this 
is much more rare. 3d. Vegetations and calcareous incrustations in the valves, 
with irregularity of their surface, even when their efficiency has not been alto- 
gether destroyed thereby, nor the size of the orifices notably affected. 4th. In- 
fihration of the valves and deposition of fibrinous matter or coagulable lymph on 
them, in inflammation of the interioi* of the heart.f 5. Polypus concretions 
formed during life, occurring chiefly in the disease just named. 6th. Prasterna- 
tural adhesions of the auiiculo-ventricular valves to the adjacent parietes of the 
heart. 7th; Dilatation of one or more orifices of the heart, with consequent in- 

• Much of what ia here said oh the sounds and motions of the heart is taken with little 
aheration, frotti the article alluded to above. Dr. Copland, too, in his valuable Dictionary, 
appears to have drawn largely and almost literally from the same source ; in one instance 
even an erfor of the press has been inadvertently retained. !n alluding to this subject we do 
not mean, in the slightest degree, to censure the learned author for availing himself of every 
means of facilitating and accelerating the progress of his laborious and admirably executed 
undertaking; but mention it merely iii ordef to establish at least an eqiial right on our part to 
niake use of the products of our own previous labour. — Author. 

f Tiic bellows sound is a very frequetit accoriipaftiment of pericarditis also, and has gene- 
rally been ascribed to the mere increase of action irt the ventricles; but Dr. Hope, M. Bouil- 
laud, and others have shown that it really depends, in such cases, on the co-existence of inflam- 
mation of the internal lining of the heart, and the morbid changes in the valves and orifices 
just mentioned, 'the " bruit dc frottemcHt," or rubbing sound, afterwards to be spoken of, 
which depends on coagulable lymph effused on the surface of the pericardium, might also, by 
the incnntious, be mislakeil for the " bruit de soufflet." — Author. 
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efficiency of the valves. 8th. Hypertrophy with dilatation of the ventricles, 
even though unattended by narrowing of the orifices; but here the bellows-sound is 
generally intermittent, and only well marked at such times as the motions of the 
heart are unusually accelerated, 9th. A chlorotic or nervous condition, the pecu- 
liar sound in question occurring during the presence of palpitations. 10th. 
Great and sudden debility from haemorrhage and other lowering causes. Dr. 
Hope, in a series of experiments performed in conjunction with Dr. M. Hall, 
ascertained that the bellows-murmur, in conjunction with a rapid small pulse, can 
be produced at pleasure in the lower animals by repeated abstractions of blood; 
and it has here been supposed to depend on a narrowing of the cavities and ori- 
fices, which thus endeavour to adapt themselves to the diminished quantity of 
fluid circulating through them, and consequently no longer bear a due proportion 
to the great vessels springing from them; and it has also been in part ascribed to 
the unnatural tenuity of the blood,* and to what is probably the most indispensa- 
ble condition of all — the increased rapidity of its current caused by the spasmodic 
vehemence of the heart's contractions; for, that a tendency to spasmodic action 
in all muscular parts is an ordinary consequence of extreme depletion, is incon- 
testible. Laennec, as is Avell known, supposed all these sounds, in every case, 
whether in the heart or arteries, to originate not in organic lesion, but in simple 
spasm. This was, however, to take quite too limited a view of their nature. It 
seems impossible to conceive that the various sounds occasionally taking place in 
the heart and arteries should ever have been attributed to any thing but a deter- 
minate physical cause, however difiicult it might be in particular instances to as- 
certain its precise nature. Laennec, indeed, has been taunted with referring them 
merely to a " peculiar modification of the innervation," but his context shows 
plainly that this was considered only a link in the chain of causation; the imme- 
diate condition necessary for their production being obviously a contracted or 
otherwise obstructed or altered state of the parts concerned, which, from the fre- 
quently intermittent nature of the phenomena, he supposed ordinarily, as just 
mentioned, to be the result of spasm, or of a vibratory or intermittent action, such 
as produces the "bruit musculaire" already alluded to. 

In nearly all the cases enumerated above, an increase of friction in respect 
either to the onward or refluent current, originating in disproportionate size, ir- 
regularity of form, roughness or obstructing substances in the orifices of the heart 
or in the vessels, is probably the chief source of the phenomenon in question; its 
proximate cause consisting in a tremulous motion in the solid parietes of these 
parts, and a rippling eddying flow in the fluid within them: such at least are the 
principal conditions requisite for the production of sound in other hollow sono- 
rous bodies. 

It might appeal* at first sight very difiicult, if not impossible to ascertain, by 
means of these abnormal sounds which of the orifices of the heart, if any of 
them, is diseased; for though the murmur may be coincident with the ventricu- 
lar contraction, it may depend either on the rush of blood through a diseased aor- 
tic or pulmonary orifice, or on reflux through the auriculo-ventricular openings, 

* This thinness of the blood seems to be a very important element in the production of in- 
organic murmurs. Thus it is almost solely in anosmia and chlorilic individuals, that the ve- 
nous murmur already alluded to occurs. The tone and accidental degree of tension of the pa- 
rietes of the vessels, and the state of the nervous system, appear also to have a great influence 
in their production. 

It is a remarkable fact, pointed out some yeiirs ago by Dr. EUiotson, that it is invariably 
during the ventricular systole that such cardiac murmurs as are independent of organic dis. 
ease occur: for in the diastole no regurgitation can take place through the healtiiy semi-lunar 
valves, and the onward current setting in through the auricular valves is too feeble for the pro- 
duction of sound. Dr. Hope's experience not only confirms this fact, but leads him still far- 
ther to limit the occurrence of murmurs of this species to the aortic orifice. On the latter 
point, however, he is at variance with some other observers. — Author, 
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or both; and if, on the other hand, it co-exists with the diastole of the ventricle, it 
may originate either in reflux through the former openings, or depend on a mor- 
bid alteration of the latter, or both conjointly.* Attention to the situation in which 
the murmur appears loudest or nearest, and its relation to the pulse, will however 
commonly greatly aid us in forming a diagnosis. Thus, if it be most intense 
over the apex and middle of the ventricles, we may conclude that it originates in 
one of the auriculo- ventricular orifices (generally that of the left side,) and that it 
is caused by the entry of blood if it anticipate the pulse, or by the reflux, if it 
coincide with the same. Again, if the maximum intensity of the sound be higher 
up, as in the upper half of the sternum, i. e., in the region corresponding to the 
sigmoid valves and commencement of the great vessels, we may gather that the 
obstruction exists in the orifice of one of the great arterial trunks, most probably 
the aorta and almost certainly so if it be the loudest to the right of the mesial 
line, — depending, if coincident with the first sound of the heart, on the onward 
wave of blood ; if with the second, on the reflux; and if continuous, on both.t 
The history of the case, the investigation of the general and local symptoms, their 
degree of intensity, permanence, or variability must never be overlooked in our 
endeavours to ascertain its seat and nature. But to this subject we shall have oc- 
casion to recur when we come to treat of endocarditis and its organic conse- 
quences, valvular disease, narrowing of the apertures of the heart, as well as of 
the functional disorders of the organ. 

A bellows sound is sometimes produced by the action of an enlarged heart 
against the portion of lung interposed between it and the walls of the chest, as 
has been noticed by Laennec, Hope, Law, and others. It has been suggested, by 
a recent anonymous writer in the Brituh and Foreign Review that the seat of 
compression in such cases may be " one or more of the larger bronchi, and that, 
when considerable, the impediment to the entrance of air into the corresponding 
portions of the lung is sufficient to produce a succession of interrupted rushings 
of that fluid during the eflTorts of respiration, which are not to be distinguished as 
sounds from those depending on the heart itself," till we cause the patient to hold 
his breath, when it immediately disappears, and the true nature of the case be- 
comes apparent. "Its existence on the right side or the left, its affecting the 
upper or lower lobes of one or both lungs, may assist our conclusions as to which 
side of the heart is principally aflfected. Interrupted respiration, voice, and cough 
are necessarily propagated in the lobe where the ramifications of the compressed 
bronchi terminate; and diminished respiration, witli accumulated bronchial secre- 
tion, are among some of its secondary effects. "J 

A thrilling vibratory sensation is sometimes imparted to the hand when firmly 

* These difficulties have been recently greatly diminished by the labours of Dr. J. C. B. 
Williams, and also by those of Dr. Hope, detailed in the last edition of his "Treatise on the 
Heart." — Author. 

t It is highly probable, as suggested by Dr. Williams, that the intermitting regurgitant 
murmur in the heart, occurring more especially in nervous patients and young females, may 
be occasionally connected with irregular action of one or more of the columnffi corneae; in con- 
sequence of which, some of the tendinous cords passing into the auriculo- ventricular valves 
are not drawn upon exactly in the same degree with their fellows, a chink admittino- of re- 
fluence of the blood being the necessary consequence. — Author. 

t The mechanical influence of the heart or great vessels 09 the lungs, in the healthy state, 
is exemplified in the phenomenon described by Dr. Mollison under the title of "the pulmonic 
pulse," which consists in the expulsion of a certain quantity of air from the chest synchro- 
nously with each contraction of the heart, as ascertained by introducing a bent glass tube 
into the nostril, and observing that even while respiration is suspended, the fluid in the curve 
of the tube moves backwards and forwards near a third of an inch with each beat of the pulse. 
He ascribes it to the compression of the bronchial ramifications by the diastole of the pulmo- 
nary arteries which run alongside of them. — Author. 
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applied to the praecordial region. To this phenomenon first noticed by Corvisart, 
and by him supposed diagnostic of narrowing of the aortic orifice, Laennec gave 
the title of " fremissement cataire," or purring tremor, from its similarity to what 
we feel on touching the back of a cat in the act of purring. A sensation of the 
same kind is experienced on touching various bodies in strong vibration, as the 
outside case of an organ, for example, while the instrument is played upon; or 
the larynx of a person who is singing or speaking loud; or an aneurismal varix. 
It is very analogous to the sensation occasionally produced by the friction of the 
opposing surfaces of the pleurae when rendered rough by concrete lymph, or to 
that felt in some cases of emphysema of the lung. 

A similar thrill often exists in the arteries also, sometimes simultaneously with 
that in the heart, but occasionally quite independent of it. In both it seems to 
originate in augmented friction, caused in the one case by contraction or obstruc- 
tion in the orifices of the heart, and in the other by a partial or local diminution 
of caliber or impediment in some of the arterial tubes. In both instances it is 
commonly accompanied by the bellows-murmur, generally of a grating character, 
and acknowledging an identical origin. Ossification of the valves, especidly of 
the left side of the heart, and of the fibrous rings from which they spring, is a 
very frequent, though by no means the invariable, cause of this jarring sensation. 
Laennec, though well aware of its frequent co-existence with organic lesion, yet 
as he observed that the connexion was not invariable, conceived that its immediate 
source must be of a spasmodic nature; and even Bouillaud admits that in many 
instances no permanent cause of narrowing is demonstrable, and confesses that 
we have not yet attained to a satisfactory knowledge of all its possible causes. 
One, however, in addition to those above mentioned, about which there can be no 
doubt, consists in friction of the opposed surfaces of the pericardium when coated 
with an irregular layer of lymph, as in a certain stage of pericarditis; and here 
the thrilling tremor is accompanied by a grating or rustling sound (the " bruit de 
frottement," rubbing or to-and-fro sound, synchronous with the actions of the 
heart;) and sometimes by a creaking sound, which has been well compared by 
Collin to that produced by new leather in a shoe or saddle, and is obviously con- 
nected with a certain degree of firmness and tenacity in the false membranes lining 
the inflamed surfaces. A rough ossiffic deposite projecting on the outer surface 
of the heart has likewise been known to give rise both to the tremulous feel, and 
to a harsh scraping sound. The pericardial " bruit de frottement" is distinguish- 
able from a similar phenomenon taking place on the surface of the lungs in pleu- 
risy and emphysema, by being synchronous with the motions of the heart; it is 
generally strongest in the systole, and may be discriminated from diseased valvu- 
lar sounds by being diflfused over a larger surface. 



Disordered Motions of the Heart. 

The heart is liable to various irregularities in its action; amongst these are to 
be reckoned double or triple impulse, depending generally on spasmodic and par- 
tial contraction of the ventricles and perhaps occasionally also, though rarely, on 
the diastole of these same cavities, when morbidly dilated (back stroke of Dr. 
Hope,) or, more rarely still, on the transmission of the auricular action.* It is 
subject likewise to intermittence; to inequality in the strength of successive beats; 
to diminished energy, under the influence of lowering causes both moral and phy- 
sical, obstructed pulmonary circulation, over-distention, and thinning or softening 
of the organ itself; and, on the other hand, to sudden or gradual and great in- 
crease in the force and frequency of the pulsations, which may be so violent and 
tumultuous as to give a disagreeable impulse to the ear of the observer, shaking 

* The reality of this last cause, though advocated by high authorities, is still liable to some 
doubt. — Author. 
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the whole frame of the patient, and even the bed on which he lies, and being at- 
tended with a distressing internal consciousness of their presence. The more 
permanent these and other deviations from the natural condition may be, the more 
gradual in their supervention, and the more independent of extraneous exciting 
causes, the greater room is there to apprehend that they originate in organic dis- 
ease of the heart. The power of diagnosticating morbid states of the heart's 
sounds and motions, necessarily implies a correct acquaintance with their natural 
states, and with the degrees of variation in different individuals, consistent with 
health; for the loudness of the former, and the extent and energy of the latter, are 
susceptible of various shades of difference Avithin this limit. 

The extent of surface over which the shock of the heart is felt, varies much in 
different morbid conditions : thus in cases of great hypertrophy and dilatation it 
may be perceptible over a space of five or six inches square, its force being at the 
same time augmented, and its action assuming a slow, heaving, irresistible charac- 
ter, in proportion as the former morbid condition prevails ; and being, on the other 
hand, diminished in proportion as the dilatation is of a passive nature. In concentric 
hypertrophy, on the contrary, or that in which the thickening takes place at the ex- 
pense of the capacity of the cavities, the extent of impulse is scarcely, if at all, greater 
than natural, though the shock thus circumscribed becomes very forcible and 
hammer-like. In cases where close adhesions have been contracted between the 
heart and pericardium, and between this latter and the adjacent lungs and parietes, 
the place and extent of impulse are, as we have already seen, less affected by pos- 
ture, and the different states of the chest in expiration and inspiration, than in the 
natural condition. Again, when fluid exists in large quantities within the peri- 
cardium, whilst the impulse is greatly diminished, the points in which it is felt at 
successive moments are often very variable, the organ being no longer in any de- 
gree restrained or directed in its movements by the enveloping sac. Of extrane- 
ous circumstances, modifying the extent and situation of the heart's impulse, this is 
not the place to speak. 

A palpilalion is a beating of the heart disagreeably perceptible to the feelings 
of the patient, the pulse being commonly more rapid than in the natural state, and 
occasionally unequal in respect to strength and frequency. Palpitations are often 
not only felt, but heard also, by the sufferer, and this more especially when in the 
lying posture. Yet sometimes, even though the pulse may be very quick, and 
the palpitation greatly complained of by the patient, no increase of impulse is felt 
on applying the hand to the pericardium ; and here, particularly if there be consi- 
derable morbid augmentation of sound, dilatation of the ventricle may be suspected. 
If, on the contrary, during the palpitation, the ear of the observer be thrown up very 
forcibly and over a much greater extent than naturally, hypertrophy is indicated, 
even though the pulse should be small and feeble. The stethoscopic examination, 
to be worthy of trust, must, however, be made neither when the circulation is tempo- 
rarily excited under the influence of mental emotion, or by some extraneous cause, 
as unusual exertion, febrile excitement, a stimulant diet, or overloaded stomach ; 
nor yet when the patient's strength is greatly reduced by depletion, inanition, 
depressing passions, or approaching dissolution, or even by the long continuance 
of the attack of palpitation, or of a fit of difficult breathing ; as at such times the 
beat of the heart, even though the organ be decidedly enlarged, may yet from 
exhaustion scarcely be felt. When hypertrophy and dilatation co-exist, the impulse 
and sound, and the extent in which they may be perceived, are all simultaneously 
incrcflSGci, 

To the subject of palpitations of the heart we shall afterwards recur, when it 
will be seen that in the great majority of instances they are of a nervous or sym- 
pathetic origin, and altogether independent of organic disease. 

The irregularity of the heart's rhiithm has regard to the relative duration of 
the first arid second sounds, and also to the occasional recurrence of the first 
sound within less than the regular or equable time. Such irregularity may exist 
with or without palpitation ; that is as we have seen, with or without a conscious- 

VoL. IT— 60 
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ness of the lieart's motions. An occasional ventricular contraction may be shorter 
and weaker than the adjoining ones, in consequence of which the period of silence 
will be longer, and the idea of intermittence erroneously suggested, the whole 
time of the beat or complete revolution of the heart not being really greater than 
usual. This was thought by Laennec to occur mostly in cases of dUatation. On the 
other hand, a ventricular contraction may here and there be much longer than ordi- 
nary, so that the first sound entirely obscures the second: this is met with as a perma- 
nent phenomenon chiefly in cases of considerable hypertrophy in which the sys- 
tolic sound, though dull, is commonly long drawn out. Finally, there may be 
a premature reiteration, or a reduplication, of the ventricular contraction, by 
which likewise the second sound may be masked. Here, if the second wave 
thrown out from the heart be large enough, we shall have a dicrotous pulse, other- 
wise there will be an intermittence in the arterial pulse as compared with the 
pulse at the heart. Such cases are supposed by Bouillaud frequently to depend 
on narrowing of the orifices, or on valvular disease preventing the speedy filling of 
the ventricles, which cavities consequently contracting on an inadequate supply 
are immediately obliged to repeat their action in order to complete their task. 

The second sound has occasionally appeared to commence, as it were, prema- 
turely, cutting short and obscuring the first ; and in some very rare instances 
Laennec thought he had heard the second sound twice or thrice reiterated with 
great rapidity. Now though his theory of this sound, and consequently his ex- 
planation of these cases, were incorrect, yet the facts themselves, having been 
recorded by an observer of such acknowledged accuracy, are not lightly to be 
passed over or discredited. As he has added, in regard to the latter class of cases, 
that they occurred in every instance in connexion with ventricular hypertrophy, it 
is possible that the sounds heard may have been but the reduplication of the first 
sound already alluded to. A repetition of abortive ventricular contractions might 
readily give rise to such a mistake as he committed in their explanation, especially 
when the jets of blood propelled from the heart were too inconsiderable to produce 
corresponding pulsations at the wrist. If reiterations of the second sound ever 
really take place, we see no other way of accounting for them but to suppose them 
to depend on the diastole of the ventricles, and that this is effected convulsively, 
or by a succession of partial or incomplete movements : now this would imply, 
obviously, either a power of active muscular expansion in these cavities, the pos- 
sibility of which, though not yet satisfactorily made out, we are not prepared al- 
together to deny ; or else a graduated or intermittent yielding of the contracted 
muscle to the force of elasticity. 

In contrast with the various cases mentioned above, there is another class in 
which the natural double sound of the heart seems altogether absorbed in a single 
prolonged bellows-murmur. Yet even here, sometimes, a division can be effected, 
as Bouillaud has remarked, and the murmur answering to the second sound made 
to appear distinct from that appertaining to the first, by reducing the frequency of 
the pulse by digitalis or other means ; or occasionally by merely removing the 
stethoscope to some distance from the point where the blowing sound is most in- 
tense. In cases of extreme debility, however, the second sound is entirely and in 
all situations inaudible, as we have already seen. 

Jiitermiltence of the heart -pulse. As the term irresc^darity has resard to the 
actions of the heart in respect to their being prolonged, shortened, interfering, or 
anticipating; so, intermittence refers to an occasional prolongation of the period of 
repose or silence beyond the regular oi" equable time. Here, though the first and 
second sounds may retain their due relation in respect to strength and duration, 
the rhythm is, notwithstanding, broken through. The interruption may be equal 
to, superior, or less than, the ordinary period of a complete revolution of the heart 
The intermittence of the pulse at the wrist is, however, no proof of intermission at 
the heart, as it may depend merelj^on an occasional feebleness of the systole, some 
of the ventricular contractions being performed with too little energy to make 
themselves perceptible in the remote arteries. Hence the distinction into true and 
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felse intermissions. The latter, as well as the former, are very common in old 
people, ceasing, in some cases, on the supervention of slight illnesses, especially of 
an inflammatory kind ; whilst in others, on the contrary, it is only under such cir- 
cumstances that they make their appearance. In persons in the vigour of life, 
their occurrence, more especially during palpitations, was considered by Laennec 
almost as decisive proof of the existence of disease of the heart, and more espe- 
cially of hypertrophy of the ventricles. Our own experience has not led us to ac- 
quiesce in the justness, of this observation, having met with numerous instances of 
intermitting pulseTltesyoiiing persons without any reason to fcjelieve in the presence 
of organic disease. 

The arterial pulse. Into this -intricate subject we cannot afford space to enter 
fully, and must therefore confine ourselves to the notice of a few points of peculiar 
interest in regard to if 

The pulse, which is only incidentally mentioned by Hippocrates, who seems 
rarely to have drawn his indications from it, had its importance first duly appre- 
ciated by Herophilus. His opinion as to its practical value does not, however, 
appear to have been universally adopted by the ancients, for Celsus speaks very 
slightingly of it, as liable to so many sources of error, in respect to age, sex, idio- 
syncrasy, &c., as to render it of little avail as a means of distinguishing disease or 
directing its treatment. To Galen, who made it a subject of peculiar study, and 
who enlarged to an extravagant degree on its value and niceties in several express 
dissertations, may perhaps be traced the unmeasured confidence which has been 
bestowed very generally on the pulse as a ground of diagnosis, prognosis, and 
management of disease down to our own day. The Chinese have even outdone 
the nations of Europe in regard to the attention bestowed on the pulse, believing 
that by it we may not only detect the presence and nature of a disorder, but also 
decide in which of the great cavities, and on which side of the body, it is situated. 
Harvey's discovery of the circulation, whilst it gave no support to such extrava- 
gant pretensions, fixed the real value of this sign on a firmer basis than ever. The 
invention of the pulse-watch by Sir John Floyer first enabled physicians to indicate, 
with accuracy, the degree of frequency of the circulation.* Various futile or fan- 
ciful distinctions in the pulse were subsequently attempted to be established by 
Solano, Fouquet, and Bordeu, but they never seem to have attained to much credit 
in this country. Drs. Heberden and Falconer, two of our principal writers on the 
subject, fell, indeed, into the opposite extreme of confining attention almost exclu- 
sively to the firequency of the pulsations, as if this were the only circumstance re- 
specting which we can form a determinate notion, or at least the only one as to 
which we can feel certain of its being appreciated exactly alike by different indi- 
viduals. The investigations of Laennec have proved satisfactorily that this view 
is too limited ; and shown, at the same time, that much valuable information may 
be obtained by comparing the pulse as felt at the heart with its condition in the 
more distant arterial branches. The attempted distinctions of Stahl between the 
quick or short and the frequent pulse, and between the slow or prolonged and the 
rare pulse, are now known to be well founded, though opposed originally by the 
high authority of Hoffmann. The frequency and rareness of the pulse depend on 

* The natural pulse of the adult male, in a state of health, may be stated as varying be- 
tween 60 and 70 pulsations in the minute ; that of the female on an average being about ten 
beats higher. In disease, the deviation from the healthy standard is often very remarkable: thus, 
M. Piorry has observed so few as 17 beats in a minute; and we have, on the other hand, distinct- 
ly counted as many as 200 beats in one stage of a case of acute hydrocephalus; and Frank a 
similar number in a case of inflammation of the great arteries near the heart of an adult. 
We have read moreover of instances where a still greater number of pulsations was noted 
within the same space of lime. Dr. Graves speaks of the singular case of a ladj, who=6 
pulse, which was only 38 in a minute, did aul become acuclcraled during fijbnie illacases — 
Author. 
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the number of complete revolutions performed by the heart in a given time; — its 
quickness and slowness on the time occupied in each ventricular contraction, if 
we refer to the heart ; but partly also on the tone of the arteries, as indicated by 
the degree of their yielding, and the speed with which they react on the blood in- 
jected into them, if we refer to the pulse in the remoter parts of the system. 

The state of the pulsations at the heart was justly held by Laennec as consti- 
tutino- a better index of the degree of danger in a disease, as well as of the ap- 
propriateness of depletion, and of the length to which it may be carried, than the 
arterial pulse. In diseases of the heart, for example, the latter may be very 
feeble, whilst the former by its violence justifies the use of the lancet. It was a 
rule with him that we may bleed fearlessly, however weak the pulse at the wrist, 
provided the contraction of the ventricles be energetic; whereas, if the heart's 
action, on the contrary, be feeble, whatever is the state of the arterial pulse we 
must abstain from the use of this remedy. The doctrine of the arterial and 
capillary action being to a considerable degree independent of that of the heart, 
which has latterly met with many able advocates, was the fixed creed of Laennec, 
who thought it was in a manner proved by the very different effects of venous, 
arterial, and capillary depletions. The insulated occurrence of the bellows- 
murmur and purring thrill in arteries was likewise adduced amongst the evidence 
of this independent action. 

The character of the arterial pulse depends, as Dr. Williams remarks, jointly 
on the mode of action of the heart, on the quantity of blood in the system, and 
on the state of the arteries themselves; and necessarily varies with changes in 
each of these elements. (Med. Gaz.) The number of pulsations at the wrist can 
obviously never exceed that at the heart, but may, as we have seen, sometime* 
fall much short thereof, viz., where some of the ventricular contractions are so 
weak and incomplete that the impulse given by them to the blood is lost long 
before reaching the more distant arteries. Again, when the action of the heart 
is greatly reduced, as in the state of syncope, the radial pulse may, for a time, 
be even entirely extinct. In violent palpitations, moreover, the arterial pulse 
may be quite feeble, and indicate that the action of the heart, though so vehe- 
ment and tumultuous, is really inefficient. Hence the obvious importance of ex- 
ploring the pulse simultaneously in the two situations indicated, in order to ob- 
tain a correct idea of the real state of the circulation as a whole. 

That the character of the pulse is in a conspicuous degree dependent on the 
mode of action of the central organ of the circulation we have proof in its be- 
coming sharp when the contractions of the heart are abrupt, as happens especially 
in states of nervous irritation, or in febrile conditions when complicated there- 
with. In active inflammation it commonly possesses, in addition to sharpness, 
a marked degree of strength. Organic affections of the heart are, as we should 
expect, peculiarly capable of influencing the pulse. Active enlargement of the 
organ, when unaccompanied by any very great obstruction of the orifices or 
inadequacy of the valves, generally gives rise to a full pulse, which will be hard 
in proportion to the tension of the coats of the arteries. If the heart, on the 
other hand, be dilated, and its Avails thinner than natural, the pulse may be ab- 
rupt or sharp, but not strong, and is generally slow of reaching the distant arte- 
ries. Its size will vary with the state of the arteries and the quantity of blood. 
Inefficiency of the mitral valves, admitting of regurgitation, tends to deprive the 
pulse, which is in such cases generally very irregular, of part of its fulness and 
strength. Imperfect aortic valves, from the same cause, give a jerking or mo- 
mentary character to the impression of the pulse against the finger, and at the 
same time render the onward motion of the arterial wave, as has been remarked 
by Dr. Corrigan, peculiarly visible; for the column of blood, though often ex- 
pelled with great force, in consequence of the iVequenily co-exisling hypertrophy, 
is yet, from the inadequacy of the valves, not sustained during the natural period, 
so that a portion of it almost instantly falls back into the ventricle, and thus 
effaces in a moment the dilated tortuosity of the vessel. In cases of narrowing 
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of the left auriculo-ventricular orifice, the pulse is for the most part not only- 
small, but peculiarly irregular, and it is in this form of disease that we have very 
often, as pointed out by Mr. Hodgson, two beats at the heart for one at the wrist; 
both of which circumstances are ascribable to the imperfect supply of the left 
ventricle with blood. Narrowing of the aortic orifice, if considerable, must 
necessarily diminish the force of the pulse, but, unless existing in an extreme 
degree, it may still be possessed of much hardness. (Williams, loc. cit.) 

Of the influence of the quantity of blood on the pulse, we have a striking ex- 
ample in cases of plethora, in which it is distinguished by its fulness as well as 
strength, unless where, from over-distention or some other cause, the action of 
the heart is temporarily oppressed; and, even here, blood-letting will often im- 
mediately lead to the development of its true character. Again, loss of blood in 
ordinary cases renders the pulse softer and less frequent; but if carried to excess, 
or performed in particular states of the system, such as exist in nervous or chlo- 
rotic individuals, it seems to exalt the irritability of the heart, and consequently 
renders the pulse more rapid and sharper; but even then it will have a quick 
jerking or bounding character, without fulness or permanency under the finger, 
sufficiently indicative of deficiency of blood in the vessels and abrupt systole of 
the heart. 

The state of the arteries, in respect to tone and elasticity and thickness of 
parietes, necessarily exercises a considerable influence on the pulse. When they 
are large and yielding, supposing the heart to be acting with its ordinary rigour, 
the pulse will be full and soft. When, on the contrary, they are contracted and 
tense, it must be hard and small. The tone of the arteries, or their contractility, 
is notably modified by temperature and hygrometricity, being augmented by a 
cool dry atmosphere, and diminished by the opposite conditions. Where the coats 
of the arteries, as in the aged, are rigid, the impulse given to the blood by the heart 
win be transmitted with litfle modification; whereas, if the arteries are thin, elastic, 
and imperfectly distended, they must tend to reduce its hardness and force, and 
retard its progress, and, if any of the pulsations be particularly weak, to obliterate 
them altogether. In inflammatory conditions of the system, in consequence of the 
increased tension of the arteries, the pulse in the extremities is almost synchronous 
with that in the heart ; whilst in debilitated states, on the contraiy, in which the 
vessels parcipitate, the transmission through the relaxed arterial tubes is much 
slower, and consequently the interval between the pulse in the two situations just 
indicated is remarkably augmented. The state of the capillary circulation is like- 
wise to be taken into account amongst the circumstances capable of modifying the 
arterial pulse. An artery running to an inflamed part throbs with unusual vehe- 
mence, and seems to participate with its ultimate ramifications in a state of exalted 
action. The condition of the veins and capillaries often, moreover, throw much 
light on the state of the general and pulmonary circulation, and should always be 
carefully investigated. A swollen state of the venous trunks, and pulsation in the 
jugular, frequently point unequivocally to over-distention of the right side of the 
heart, and imperfect action of the tricuspid valves ; whilst a general overloading of 
the capillaries with arterial or with venous blood, which displays itself so peculiarly 
in the cheeks, conjunctiva, lips, and extremities, is likewise indicative of various 
states or stages of deranged or obstructed circulation, and remarkably charac- 
teristic of disease of the organs within the chest, and most particularly so of organic 
affections of the heart. 

The condition of the lungs, placed as they are between the right and left sides 
of the heart, very materially inlluences the pulse. The numerical relation between 
the pulse and the number of respirations in a given time may be stated in the healthy 
condition to be about as 41 to 1. Dr. Hooker, in an interesting communication in a 
recent number of the Boston Medical and Surgical Journal, says that this is so 
universally true, that any great deviation from it may be looked upon as evidence 
of mal-formation or disease, provided there be no mechanical impediment within 
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or without the body to the descent of the diaphragm. Where the rate of the respi- 
ration to the pulse is notably increased, it generally indicates some impediment to 
the aeration of the blood, either from disorder in the air-passages or lungs (pneu- 
monia, oedema of the lungs, incipient phthisis, &-c.,) mechanical impediment, or im- 
perfect function, of the organic nerv^es of the lung. In typhus and delirium tremens, 
on the contrary, the relative frequency of the respiration is remarkably diminished, 
which may be ascribed to the disordered condition of the brain and spinal cord, 
and impaired function of the motor respiratory nerves. The relation of the breath- 
ing to the pulse has also engaged the attention of Dr. Macdonnell, of Belfast, for 
many yeai-s ; but it is to be regretted that the result of his investigations, which 
were carried on, on a very extended .scale, have not yet been communicated to the 
public in a complete form. Some notice of them is to be met with in the reports 
of the medical section of the British Association for the year 1835. 

The obstruction of the lungs, as in severe and very extensive cases of pneumonia 
and bronchitis, and of profuse pleuritic effusion, necessarily causes an overloading 
of the right cavities; whilst those of the left side are inadequately supplied with an 
imperfectly arterialized blood, and consequently contract for the most part with 
diminished energy; under these circumstances the pulse, notwithstanding the pre- 
sence of inflammation, will be comparatively soft and feeble, though it may occa- 
sionally have a certain degree of abruptness or sharpness about it which might by 
the inexperienced be mistaken for strength. It is accordingly a very general rule, 
that when the respiration is profoundly impaired the pulse soon loses its body and 
strength. (Pf'il/inms.) There is a peculiar state of the pulse, mentioned by Laen- 
nec, in which it remains for some time tense and full under the linger, and which 
seems, occasionally at least, to be produced by obstruction of the pulmonary circu- 
lation, for it is felt in a very marked manner during a fit of coughing, and may 
possibly also be sometimes caused by a spasmodic continuance of the ventricular 
systole leading to an overloaded condition of the auricles, and consequently to mo- 
mentary obstruction in the capillaries, and an interruption to the onward movement 
of the arterial current. 

To prepare us for forming a just estimate of what constitutes in any given case 
a morbid condition of the pulse, we must be aware of the varieties to be found in 
the natural state, — varieties dependent partly on the strength of the heart, and 
partly on the natural constitution of the arteries. Thus persons in whom the 
arteries have thin and yielding coats, and are at the same time of large diameter, 
will (the action of the heart being moderate) ordinarily have a soft large pulse; if 
their caliber be small, as is frequently the case in females, the pulse will be small 
and weak ; if the walls on the other hand, be deficient in elasticity and very firm, 
as in the aged, the pulse will then commonly be hard and strong, as well in health 
as in disease, — a circumstance which often takes greatly from the value of this sign 
as indicative of inflammatory action, or particular diseases of the heart, in advanced 
life. 

The pulse is influenced not only by diseases, temperature, age, sex, tempera- 
ment, and idiosyncrasy, but also, and very remarkably, by moral emotions, by 
diet, by the recent taking of food or other stimuli, by inanition, by narcotics, by 
exercise, posture, sleep, and watching, and the jieriod of the day,"&c. Gravita- 
tion manifests a decided influence on the pulse; thus, for instance, as M. Piorry 
remarks, if a limb be raised into a vertical position, the beat of the artery becomes 
considerably feebler. Bryan Robinson, in his treatise on the Animal Economy, 
shows himself to have been fully aware of tho efl'ect of gravity on the motion of 
the blood in the vessels. The influence of exercise in raising the pulse exceeds 
greatly that of all other stimuli, and even of the most inflammatory fevers. (A/jot.) 
A full meal will augment the frequency of the pulsations of the heart by from 
ten to twenty beats in the minute, according to the excitability of the individual. 
The ordinary ratio of the pulse to the respiration in healthy adults is, as wc have 
seen, as a little more than four to one; and variations in this relation afTord valu- 
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able indications in disease.* The frequency of both functions is considerably- 
reduced during sleep, which seems to depend chiefly on the comparative cessa- 
tion of all voluntary muscular action. 

The effects of posture on the pulse, for the knowledge of which we are indebted 
originally to Dr. Bryan Robinson in the work already alluded to, and more 
recently to the investigations of Drs. Macdonnell, Falconer, Knox, Graves, Nick, 
Mohl, Guy, &c., are very remarkable. The pulse is, for the most part, conside- 
rably more frequent in the erect or standing than in the sitting posture; and in 
this latter, again, somewhat quicker than when lying; the average difl'erence in 
the first instance being about double of that in the second. Thus, in Dr. Guy's 
experiments, after the deduction of all exceptional cases, the average difference 
between the standing and sitting posture, the heart beating moderately, was about 
ten pulsations; between sitting and lying, about five; and between standing and 
lying, about fifteen. The difference depends on, and is directly proportional to, 
the muscular effort exerted in the maintenance of the respective postures. It 
becomes greatly augmented in cases of debility and fever; and increases in a very 
rapid ratio whenever the circulation, whether from disease or exercise, is much 
accelerated. It is, moreover, according to Dr. Knox, most conspicuous in the 
earlier parts of the day, reaching its maximum about noon, and its minimum to- 
wards midnight. The excitability of the pulse in respect to other causes is like- 
wise, when in a state of health, at its height in the morning. Every one of sus- 
ceptible nerves must have observed how very small a quantity of wine or animal 
food is sufficient to overheat and flush him at that time of day. 

The strength of the pulse is greatest in the recumbent posture, so that the 
greatest strength and least frequency are attained simultaneously. Inverting the 
body, as Dr. Graves remarks, renders the pulse occasionally irregular, and weaker 
than when in the horizontal posture; but he did not find it farther to retard it. 
On this latter point, however, his observations are at variance with those very 
recently made by Dr. Guy, in which the pulse fell on an averagethree beats (and 
in particular cases much more than this,) on the body being sustained in a verti- 
cal position by means of a revolving board to which it was strapped. The writer 
last named has farther noticed that the influence of posture is somewhat greater 
in the male than in the female; and in adult age than at a more youthful period. 

To all the above rules, as to the effect of position, there occur many exceptions 
the causes of which have not as yet been fully explained. In some cases of dis- 
ease of the organs within the chest, where the recumbent posture still farther 
embarrasses their action, we should expect to find them often infringed upon, or 
even reversed: so likewise, sometimes, where tumours or effusions within the 
abdomen are brought to gravitate more than usual on the thoracic contents. In 
advanced cases of hypertrophy and dilatation of the heart, Dr. Graves has found 
the pulse very generally unaffected by posture; and he suggests that where this 
exemption exists it might perhaps be ascribable to the increased power of the 
muscle placing it beyond the influence of the ordinary causes of excitement, which, 
as we have seen, are most conspicuous in weaker conditions: and thus we attain 
to another criterion by which to distinguish organic from functional disease of 
the heart.t 

Mr. Gorham's tables of the pulse in infancy and childhood show, in conformity 
with the results attained by Dr. Guy, that the eflfect of posture is much less con- 

• Dr. Graves once met with a case of fever in whicli, tliough the pulse was but 60, the res- 
pirations were 50, in the minute; in another case, the pulse being 84, the respirations were 
42; in a third, the pulse being 120, the respirations were no more than 12: and he has made 
the general remark, that where the respirations are very numerous (40, for eximple,) with a 
comparatively low pulse (80 to 90) a fiitnl result may generally be anticipated.— Author. 

T Dr. Graves's latest investigations on this subject led him to consider the law of exemption, 
under such circumstances, universal.— Author, 
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spicuous in young subjects than at a more advanced period. In infants in anna, 
who in every posture are chiefly dependent on external support, and make com- 
paratively little muscular exertion to maintain their position, this is just what we 
should expect. In childhood, again, the mass of the heart bears a much greater 
proportion to that of the whole body than at a later age, and may therefore be 
supposed more independent of the influence of slight modifying causes, and bet- 
ter adapted by nature for the restless movement and constant change of posture 
characteristic of that age. Mr. Gorham's observations demonstrate the curious 
fact that the mean pulse of the new-born infant is considerably less than that of 
a child some weeks or months old; the average pulse during the first week being 
about 128; that between the first and fifth month about 148; from the fifth month 
to two years old, which includes the period of dentition, the pulse still keeps 
high, the mean being about 130; that from the second to the fourth year about 
112, and from thence to the tenth about 107. The maxima and minima are, 
however, often very remote indeed from the mean results: thus, during the first 
week of infancy, out of forty-two observations, the maximum was 160, and the 
minimum so low as 96. The mean numbers are throughout much higher than 
the corresponding ones given by Heberden; but as the latter author does not 
mention the number of cases from which his averages were deduced, and seems 
even to have overlooked the fact of the rise of the pulse subsequent to birth, his 
results appear less entitled to credit than those of Mr. Gorham. The subject is 
still, however, open to farther investigation. 

Venous pulse. It has recently been asserted by Mr. King {Guy^s Hospital Re- 
ports) that by means of a sphygometer, consisting of a fine capillary index, made 
by drawing out a piece of sealing-wax into a thread, and affixed by a little tallow 
across a superficial vein, so that about nine-tenths of its length may project on 
one side of the vessel, the phenomenon of a venous pulse may, in all cases, 
be rendered obvious to the sight ; but most satisfactorily so when repletion of the 
sanguineous system exists. The attempt to verify this observation has, however, 
to our knowledge, totally failed in other and very careful hands ; so that it ap- 
pears still very doubtful whether, in the natural condition, there is any apprecia- 
ble pulsation in these vessels, save such as may occasionally be communicated 
to them by an immediately subjacent artery. Yet, in certain morbid states of 
the circulation, an independent venous pulse has unquestionably been obser\'ed ; 
though, with the exception of the throbbing of the jugulars in disease of the right 
side of the heart, already alluded to, it has not yet been made out distinctly what 
is the precise morbid condition of the circulatory system with which it is more 
peculiarly associated. The cases, however, in which it has chiefly occurred have 
generally been those in which there was praeternatui'al vehemence of the heart's 
action, either connected with disease in this organ itself, obstruction of the pul- 
monary circulation, violent inflammation in some important viscus, or, fiinally, 
with the irritative reaction ensuing upon excessive depletions ; — and it has been 
variously ascribed to ovei'-action of the left: ventricle, and the forcible transmis- 
sion of the wave-like motion of the blood through the capillary system ; to regur- 
gitation from the right ventricle, and a retrograde impulse communicated through 
the substance of the valves of the tensely distended veins ; and, lastly, to an in- 
dependent action in these vessels themselves. It has most frequently been noticed 
in the upper extremities and generally in females. 

In the instance recorded by Hombert {Mem. de CAcad. des Sciences, Paris, 
1704,) the venous pulsation, which is stated not to have been synchronous with 
the action of the arteries, occurred in the paroxysms of asthma, in a case of 
passive dilatation of all the cavities of the heart, and was supposed to depend 
on regurgitation taking place duiing the existence of violent palpitation. Dr. 
Davis met with the same phenomenon in a patient, in whom dissection is said to 
have discovered nothing but a slight degree of hypertrophy of the left ventricle. 
{Dub. Hosp. Rep. vol. iv.) Dr. Elliotson, in a note to Blumenbach's Physiology, 
speaks of having seen the veins on the back of the arm and the forearm pulsate 
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in unison with the arteries, in a young female labouring under a chronic catarrh, in 
which the paroxysms of coughing were very violent. The same appearance has 
been noticed by Dr. Ward, in the same situation, in a woman who was much 
debilitated by a miscarriage, and subsequently by large depletions on account of 
an incipient pneumonia ; and he supposed the pulsation in question to have de- 
pended " on excessive reaction of the heart, pushing the thin and impoverished 
blood through the capillary system straight on into the veins." [Lond. Med. 
Gaz., June, 1832.) A distinct pulsation corresponding to each stroke of the left " 
ventricle was observed by Dr. Graves in all the veins on the back of the hand in 
a case of pneumonia, in which the action of the heart was peculiarly vehement ; 
and also in a female labouring under acute peritonitis. He was unable to decide 
whether the phenomenon originated under the direct influence of tlie heart, or in 
an independent action in the coats of the veins themselves. {Ibid. Jan. 1831 ; 
and also in Dub. Med. Journ., Sept. 1834.) 

A more detailed account of a case of the same kind, which appears to have 
been examined with great care both during life and after death, is given by Mr. 
Benson in the Dublin Medical Journal, for Nov. 1835, to whose able paper on 
the subject, we are indebted for most of the above facts. The patient who had 
long laboured under symptoms of enlargement of the heart, was a female of in- 
temperate habits and advanced age ; and the pulsation was confined to the jugu- 
lars and to the veins of the upper extremities, which were remarkably tense 
and prominent ; and it followed, by a minute but distinctly appreciable inter- 
val, the diastole of the radial artery. Though the arterial pulse was very feeble, 
that in the veins was quite obvious to the sight; and some individuals who 
examined the patient thought they could also feel it. It was ascertained that the 
valves of the veins acted perfectly, and that the pulsation was interrupted when 
pressure was made on the brachial artery ; and also that it disappeared tempo- 
rarily after practising depletion. On dissection, the heart was found of double the 
natural size, chiefly owing to the greatly dilated and hypertrophic condition of the 
right ventricle ; the orifice of communication with the auricle was much enlarged, 
and the corresponding valve in part cartilaginous. The mitral and aortic valves 
were encrusted with calcareous matter, and the left passages thus very conside- 
rably narrowed ; whilst the ventricle of this side, though enlarged, was apparently 
not increased in power, its walls being pale and soft. Nothing peculiar could be 
detected in the vessels of the arm, and there was certainly no unnatural dilatation 
of the capillaries, as it was attempted in vain to force a fine injection from the 
arteries into the veins. Mr. Benson ascribes the unusual pulsation in this case, 
with much probability, lo regurgitations from the right ventricle, a retrograde shock 
being thus communicated to the column of fluid in the distended veins, by the very 
violence with which their valves were thrown up ; whilst the circumstance of its 
succeeding, by an appreciable interval, the pulse in the arteries, is attributed to 
the more yielding nature of the structure of the former vessels. The obstructed 
condition of the orifices of the left side of the heart, and the consequent weakness 
of the pulse, certainly render it unlikely that the venous pulsation should have 
been continued through the capillary system ; whilst the influence of pressure on 
the great artery of the limb, already noticed, may have depended on the dimi- 
nished tension of all the veins so caused, and the consequent neutralization of the 
reflex impulse. 

General Observations on Diseases op the Heart. 

The term "disease of the heart" stood in times past, M^ith many members of 
^he medical profession, as it does still with the public, for a uniform and general 
affection of this organ, of an utterly intractable and necessarily fatal nature. More 
accurate investigation into the symptoms and progress, and still more into the 
morbid changes of structure, presenting themselves in the individual cases pass- 
ing under this title, has eventually proved how erroneous is the above conception 
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in all its parts. Disease of the whole heart is scarcely ever met with. As there 
enter into the composition of this organ examples of most of the tissues which 
are to be found within the body, and as its rnechanism is of a complicated na- 
ture, it offers, like other parts of high and varied organization and energetic ac- 
tion, many points for the origination of disease. This generally manifests itself 
first within the limits of a single tissue, more commonly the inner or outer lining 
of the organ, or its muscular walls; and even when it comes at length to alter 
the size and form of the organ, the relations of its cavities, the orifices of com- 
munication and the valves which surround them, these parts are still found to be 
affected in very different degrees. The right and the left sides, too, are very 
rarely compromised to tlie same extent, and even the two cavities of the same 
side scarcely ever suffer equally. 

Some of the most violent, painful, and, if unchecked, often most rapidly fatal, 
diseases of the heart are, as we shall afterwards see, of an inflammatory nature. 
These, when neglected or imperfectly subdued, if not fatal in their earlier pe- 
riods, generally give rise to such organic changes as are comparatively little 
within any other than the palliative influences of medicine. Some of its affec- 
tions, again, often apparently originating in a very chronic species of inflamma- 
tion, come on insidiously from the first in the form of a gradual deposition of 
morbid matter, generally of a cartilaginous or osseous nature, occupying more 
especially the apertures of communication, and the most moveable and delicate 
portions of the interior mechanism, which, by throwing obstruction in the way 
of the blood, and compelling the organ to increased exertion, lead to morbid de- 
velopment of the muscular tissue, to distention of its cavities, or more frequently 
to both. In other instances, similar changes of dimensions seem to ensue merely 
upon excessive action and consequent over-nutrition of the organ, often evidently 
the result of habitual undue excitement of a moral or physical nature. An oppo- 
site class of cases, of rarer occurrence, are characterized by a wasting away or 
softening of the heart, a loss of size and power, which seem for the most part to 
have their source in general or constitutional causes. In a very large number of 
instances, again, the deranged action is happily merely of a functional nature, 
depending on a peculiar condition of the nerves of the organ, or that of the sys- 
tem at large; or, it may be, on the reaction of some of the other viscera; and it 
is here, under favourable circumstances and judicious management, for the most 
part susceptible of great alleviation or complete removal. 

From these general views, the importance of accurately discriminating the va- 
rious disorders to which the heart is liable will, we trust, sufiiciendy appear. 
The means by which their diagnosis from each other, as well as from diseases of 
other organs, is to be attempted, are of two kinds. 1st, the local or physical 
signs; 2d, the general symptoms. The local signs fall under the cognizance of 
one or other of the three senses of sight, touch, or hearing, and more especially 
of the last two. By accurately inspecting the praecordial region, we may become 
acquainted Vv'ith enlargements and changes of form in this part of the chest, de- 
pending on considerable effusion into the pericardium, or great augmentation in 
the size of the heart; and are likewise sometimes made aware of the existence of 
vehement cardiac action by the visible heaving of the corresponding parietes, and 
the shaking of the vestments, at every pulsation. A dimpling or depression of 
the epigastrium, coincident with the contraction of the heart, has been asserted to 
be sometimes obvious to the eye, and has been reckoned amongst the occasional, 
though rarer, signs of a closely adherent pericardium. 

Bij the touch we learn whether the impulse of the heart takes place in the na- 
tural situation, or whether it is felt in a different point, or over a larger surface, than 
usual; Avhether it is increased in frequency, force, or duration; whether it is accom- 
panied by a jarring or thrilling sensation; and finally whether there is any bulging 
or unnatural increase of width in the intercostal spaces. By the employment of 
pressure between the ribs, or in the epigastrium in an upward direction towards 
the tcni^linous part of (he diapliragm, to which, as we have seen, the pericardium 
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is attached, and on which the heart lies, we become cognizant of any unnatural 
tenderness either in this membrane, or in the important organ which it protects, 
both of which are, in the natural condition, nearly insensible, as was proved by 
Harvey's celebrated case where the heart was exposed to the touch. 

By auscultation we ascertain whether the normal sounds accompanying the 
heart's action have undergone any of those changes, in respect to their character, 
place, or intensity, which have been already spoken of, and so obtain valuable 
knowledge as to the state of its walls and cavities, orifices, valves, and great ves- 
sels: whilst the sounds artificially elicited by percussion make known to us the 
presence of effusions into the pericardium, tumours and aneurisms in the same 
situation, or its immediate neighbourhood; as likewise the existence of inordi- 
nate congestion and enlargement of the heart. 

The anxious, protruding, watery eye, the fulness of the under lid, the morbidly 
pale, leaden, or purplish hue of the complexion, give a peculiar and often very 
striking physio snoviy to patients labouring under disease of the heart in its more 
advanced periods. 

The general signs or symptoms of its disease are necessarily numerous and 
complicated, inasmuch as in the derangement of its function, viz. the due circula- 
tion of the blood to all parts of the body, every organ is more or less implicated. 
In this respect nearly all its serious lesions coincide; but, as we investigate more 
closely the groups of symptoms to which each variety of disease individually gives 
rise, we shall find in them very considerable shades of difference, according to the 
part of the organ affected, the stage or degree of the structural change and its 
precise nature. Thus, where the inner or outer covering is inflamed, there will 
commonly exist, as in the case of inflammation of similar membranes in other 
parts of the body, acute pain and fever, exasperated more particularly in this in- 
stance by the impossibility of placing the suffering organ in a state of permanent 
repose ; — together with alarming nervous symptoms, originating in part in the sym- 
pathy of the brain with the important viscus engaged, as well as in occasional dis- 
order in the sanguineous supply of the cerebral system. 

Increased size and power of the left ventricle will prove the source of frequent 
active determinations of blood, especially towards the head, as indicated by the 
florid or flushed condition of the face, the brightness of the eyes, and animated ex- 
pression of the whole countenance, and irascibility of temper ; whilst there is be- 
sides, in such cases, often a sense of dizziness and confusion, especially in stoop- 
ing, occasional profuse bleeding from the nose, and a marked tendency to cerebral 
haemorrhage. 

In the rarer instance of a similar condition of the right ventricle, the lungs suffer 
more particularly, or at least earlier in the course of the disease, as is evinced by 
the frequent occurrence of hasmoptysis, pulmonary apoplexy, &c. 

Pulmonic congestions, however, and inflammations, more especially those having 
their seat in the bronchial membrane, and passing under the vague title of asth- 
matic affections, occur, it must be confessed, sooner or later, in nearly all diseases 
of the heart, in whatever part of the organ they may have originated.- 

It is when there exists a considerable mechanical obstruction to the passage of 
the blood on either side of the heart, and also when the action of the organ . is 
greatly debilitated, that the disturbance of the circulation reaches its maximum, as 
manifested in the extremely deranged action of the capillary system, the obstinate 
recurrence of venous congestions, and passive serous effusions. Where the im- 
pediment is in the left side, the lung will probably be the seat of the earliest obvious 
functional disturbance; whereas, if it be in the right cavities, the venous system of 
the abdomen and head will be more apt to participate in its effects from the first : 
but to state this order of the occurrence of symptoms as absolutely fixed and es- 
sentially characteristic of affection of each side respectively, as has occasionally 
been done, would only tend to mislead, because inconsistent with actual expe- 
rience. MM. Bertin and Bouillaud, without denying altogether the influence of 
hypertrophy, dilatation, and softening of the heart in embarrassing the circulation, 
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obviously consider its derangements as chiefly the result of mechanical obstacle. 
Dr, Hope, on the contrary, thinks the former conditions even more deeply con- 
cerned in their production than the latter ; and Dr. Clendinning in his recent pub- 
lications takes a still lower view of the importance of mere mechanical obstruction 
in respect to the visceral derangements induced by cardiac disease ; for it would 
appear by them that out of about 180 cases of hypertrophy of the heart, no less 
than |- of the whole number were instances of simple hypertrophy, being, as he 
assures us, quite exempt from all other pathological change in the organ ; its valves, 
orifices, linings, &c., being found altogether in their natural condition. He adds, 
that cerebral apoplexy had occurred in no less than forty-two per cent, or ^ of 
these cases ; and that in almost every instance there was visceral disease of some 
kind or other, in connexion with the simply enlarged heart. But he admits at the 
same time it is where disease of the orifices or of the valves is also present, that 
the most extensive dropsical effusions and the greatest pectoral distress manifest 
themselves. He insists, however, that the valvular disease is rather the conse- 
quence than the cause of hypertrophy, as this latter condition of the heart, itself 
the result of a vital and not of any mechanical condition, is known to predispose 
to inflammation of all parts of the body, and to that of its own inner lining mem- 
brane of course amongst the number. 

On a review of the whole evidence, however, it appears to us that Dr. Clendin- 
ning decidedly underrates the influence of obstruction as an early element in the 
production of enlargement of the heart ; and his conclusions on this point, standing 
as they do in opposition to those of some erf" the best observers of our day, require, 
we think, additional confirmation based on still more extensive premises. 

A mode of an obviously mechanical nature, in which an enlarged heart or dis- 
tended pericardium may sometimes derange the functions of an adjacent organ, is 
exemplified in the compression or displacement of the lung, or the flattening of 
some of the bronchial tubes, the latter of which consequences has recently been 
enlarged upon by Mr. King. 

Amongst the occasional immediate consequences of disease of the heart have 
been enumerated, but on very insufficient evidence, a deep-seated destructive in- 
flammation of the eye-ball, and gangi'ene of the limbs, to the latter of which we 
shall again have occasion to allude when we come to speak of hypertrophy. But, 
of all the consequences of diseased heart, none appear to be more constant than 
hypertrophy of all the organs within the three great \nsceral cavities. By the re- 
searches of Dr. Clendinning it has been established on the firm basis of the nu- 
merical method, that not only the liver, spleen, and lungs are notably increased in 
weight in such cases, but that this is the case likewise in respect to the brain, sto- 
mach, intestines, kidneys, pancreas, &c. Nor does this result appear to connect 
itself exclusively with any one particular disease of the heart, for it is met with in 
cases of extreme impediment to the course of the blood, no less than in those 
where the existence of hypertrophy and enlargement of the cavities, along with a 
free state of the orifices, might be thought to give an easy account of its origin. 
Dr. Clendinning thinks himself justified, therefore, in concluding that the several 
organs are able to convert even the venous blood with which they are congested 
into materials for their own excessive nutrition. That their increase is caused by 
a real augmentation of the solid parts, and not by mere congestion of the vessels, 
was ascertained by making incisions into their substance, and draining off as 
much of their fluid contents as possible, previously to submitting them to the 
balance. 

Enlargements of the abdominal viscera, and more especially of the liver had 
long been observed frequently to co-exist with diseases of the heart, and were 
sometimes looked upon erroneously as their cause: whereas, they are really^for the 
most part but one instance of a general effect of this class of disorders. The 
flatulence, and other dyspeptic symptoms which so often manifest themselves in 
the advanced stage of cardiac affections, are, in like manner, generally the result 
of a secondary affection of the stomach. The kidneys, too, very commonly per- 
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form their function imperfectly, the urine being deficient in quantity, and high- 
coloured. But it is the respiratory system which most invariably suffers, as we 
might readily have anticipated from the close physiological connexion of the 
heart and lungs. Hydrothorax, asthma, and the chronic cough of the aged, so 
often mistaken in former times for primary affections, have, as is now well made 
out, most frequently their source in disease of the heart. How often the brain 
also is consecutively involved, we have just seen when speaking of the frequent 
occurrence of apoplexy in these cases. We have known headachs, of the most 
intense character, recurring at frequent intervals from a very early period of life, 
and rendering existence scarcely endurable, to have had the same origin, though 
their true source, at a period when diseases of the heart were less understood, and 
their physical signs less sought after than at present, had generally been quite 
overlooked by practitioners of the first eminence, by whom they had been treated 
throughout as if of nervous or of dyspeptic origin; till at length the occurrence of 
dropsical symptoms, and other signs of cardiac disease of a kind no longer to be 
mistaken, rendered their real nature obvious. Generally speaking, however, the 
symptomatic affection of the brain in these cases is of a less acutely painful cha- 
racter than that just spoken of. 



Causes of Diseases of the Heart. 

The almost unceasing labour of the heart, its extensive sympathies, and its 
consequent frequent excitement by affections of distant parts, enable us in some 
degree to understand why it should be so frequently the subject of disease. Cor- 
visart believed that the number of deaths caused by diseases of the heart stood 
next in frequency to those produced by phthisis; and the results of Dr. Clendin- 
ning's numerical investigations are quite in harmony with this opinion: they show 
that what phthisis is, in point of frequency and mortality, prior to the middle 
period of life, disease of the heart becomes subsequently. Of all the dissections 
which he had occasion to witness within a given period, in the institution to 
which he is attached (amounting to upwards of 500,) about one-third presented 
evidence of the existence of disease of the heart, and more especially of hyper- 
trophy; and of those so affected the males were twice as numerous as the females. 
Its presence is observed greatly to aggravate the danger of co-existing pulmonary, 
cerebral, or abdominal affections. From this circumstance, as well as from the 
frequency of its occurrence and its usual incurability in its advanced stages, the 
importance of accurately investigating its causes, in order to remove or counter- 
act their influence, at the earliest period, is obvious. They are ordinarily divided 
into the predisposing, and the exciting, — a distinction, which here, however, as 
in so many other instances, cannot be universally adhered to, without the sacrifice 
of truth to the spirit of system, as several of their causes partake at once of both 
these characters. 

That a hereditary tendency to heart disease exists in many individuals is un- 
questionable. Lancisi mentions one family in which it occurred in four succes- 
sive generations; and Albertini another, in which five brothers with their sister 
were its victims; and numberless other instances to the same effect might, if 
necessary, be adduced. The rheumatic and the gouty, those who have laboured 
under very severe agues, persons of an irritable and of a sanguineous tempera- 
ment, those of a plethoric habit, and likewise deep-chested individuals of a ro- 
bust make, with an inordinate development of the muscular system, seem pecu- 
liarly prone to disease of the heart. At the head of the causes which are more 
immediately concerned in calling it into being, are to be placed all those favour- 
able to the production of inflammation generally, and more especially exposure to 
cold and moisture; for the very same influences which give rise in one individual 
to a pleurisy, or a rheumatic attack, will in another be succeeded by the incursion 
of pericarditis or endocarditis, with all their formidable consequences. The cO' 
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incidence also of inflammation of the lining membranes of the heart with pleurisy 
and pneumonia, and still more with acute rheumatism of the extremities is mat- 
ter of daily observation; and instances of the metastasis of the latter affection, 
and of gout to the heart, abound. The repulsion of the exanthemata, and the 
mismanagement of the advanced stage of scarlatina, more particularly, are occa- 
sionally followed by inflammation of the serous covering of the heart, as well 
as of other similar tissues in other parts of the body. External injuries, as 
violent blows, or long-continued pressure on the praecordial region, and wounds, 
are also amongst the occasional diseases of the heart. Amongst their sources is 
also to be enumerated whatever produces frequent over-action of the organ, the 
abuse of stimulants, long-continued fatigue, loss of rest, sexual excesses, and a 
plethoric state, which is often connected with the suppression of some habitual 
evacuation, and with the haemorrhodial or menstrual fluxes more particularly. 

Violent muscular efforts, also, and whatever materially embarrasses the pulmo- 
nary circulation, as the playing on certain wind instruments which require a 
great exertion of breath, and, finally, whatever makes excessive demands on the 
propulsive power of the heart, are to be placed in the same category. Although 
the disorder immediately ensuing upon exposure to such circumstances be at first 
only functional, all analogy leads us to expect, where they are habitually renewed, 
that structural change, if there exist any predisposition this way, should be their 
ultimate result. 

Obstruction of the circulation, whether seated in the heart itself or in the great 
vessels, must necessarily, from the mutual connexion and dependence of the se- 
veral parts of the system to which they belong, tend to produce additional dis- 
turbance and disease, enlargement of the cavities of the heart, hypertrophy of its 
walls, &c. The frequency of the coincidence of aneurism of the aorta with 
hypertrophy and dilatation of the heart has long attracted attention. An origi- 
nal disproportion of strength between the heart and the aorta is placed by Corvi- 
sart amongst the occasional causes of disease in either situation. Obstructions 
within the lung, as in chronic pneumonia, or bronchitis and asthma, are looked 
upon by the same author, as not unfrequent sources of heart disease. That 
they should be quite uninfluential in regard to it, is certainly altogether impro- 
bable; but in a very great majority of instances, it is much more likely that 
they are its effect than its cause, though, in their turn, they cannot fail to react 
injuriously on it. 

As to the influence of the moral emotions, we are satisfied, notwithstanding the 
skepticism of M. Bouillaud, that Corvisart, Schina, and the great majority of 
writers who side with them, are quite justified in laying great stress on them as 
occasional causes not only of the nervous, but also of the organic affections of 
the heart, as the greater prevalence of these disorders after periods of vehement 
civil commotion (as was remarkably the case after the French revolution) suffi- 
ciently testify. 

As to the asserted agency of the syphilitic or other virus in inducing morbid 
vegetation of the valves, no adequate proof, that we are aware of, has ever yet 
been adduced. 

Derangement of the general health, induced by errors in diet, anxietv of mind, 
and neglect of air and exercise, will tend to accelerate the development of diseases 
of the heart no less than those of other organs. 

Prognosis in diseases of the heart. Diseases of the heart are no longer con- 
sidered of so uniformly hopeless a character as we find ascribed to them in the 
pages of the old writers, and even of Senac and of Corvisart. An improved diag- 
nosis, and a more correct knowledge of the varieties of these affections, enable 
the practitioner of the present day to discover them earlier, and treat more appro- 
priately and vigorously than his predecessors such as are still within the reach 
of art. 

In the merely nervous and symptomatic affections, the prognosis is generally 
favourable, especially where no marked debility has yet supervened, and where 
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the derangement of the primarily affected organs is ascertained to be of a tractable 
nature; and even those of an inflammatory or incipient structural character are no 
longer looked upon as desperate. Thus acute endocarditis and pericarditis, 
though very serious maladies, are, at least in their earlier stages, by no means of 
necessary or even usual fatality, if treated with judgment and vigour. Simple hy- 
pertrophy of the heart, especially where the size of the cavities is little altered, 
and their orifices little affected; slight thickening of the valves, when not carried 
to such a degree as to interfere with the passage of the blood, or to admit of are- 
flux; adhesions, and organized depositions on the surface of the pericardium, are 
not incompatible with a very considerable prolongation of life, or even with the 
attainment of old age, where the sufferer is placed in favourable circumstances, 
and adheres strictly to habits of temperance and self-control, and the modes of 
treatment hereafter to be detailed. Yet, even after all these deductions, the list 
of incurable affections of the heart is still, and will probably ever remain, pecu- 
liarly formidable, inasmuch as some of the structural changes to which it is liable 
are not only of a permanent and unmanageable nature in themselves, but are so 
situated as almost necessarily to induce morbid alteration of a constantly augment- 
ing character in the adjacent portions of the organ; a result unhappily promoted 
by the obvious impossibility of placing it in a condition of repose. Of this nature 
are ossifications and vegetations on the valves, incapacitating them for the due 
fulfilment of their office; conspicuous narrowing of the orifices; and most instances 
of chronic inflammation of the pericardium, especially if attended with an abun- 
dant or purulent effusion. And, finally there are certain conditions of the organ 
which are in their very nature mortal, and that almost immediately; such as rup- 
ture or wounds of its parietes, extensive polypous concretions within its cavities, 
and inordinately prolonged syncope, more particularly when occurring in connex- 
ion with extensive organic disease. 



General Principles of the Treatment of Cardiac Diseases. 

The treatment varies so totally, according to the different kinds of disorder, 
that most of what we have to say on the subject must be reserved till we come to 
treat of the individual affections in detail. We may however here remark, that 
there is no class of diseases in which the necessity of early and decided practice 
is more obvious, and in which, consequently, the importance of a correct diag- 
nosis to render such treatment applicable, or even safe, is more unquestionable. 
The mischief is too often of an irreparable nature, which ensues from mistaking 
an inflammatory affection of the heart for one of a merely functional or nervous 
character, and thus losing forever the period in which alone active antiphlogistic 
measures might suffice to control the morbid action, and to anticipate its fearful 
train of organic changes. Plentiful and rapidly repeated abstractions of blood, 
both general and local, constitute here our chief resource, and are to be practised 
both with a view to directly influencing the inflammatory action, and also, by 
quickly reducing the quantity of the circulating fluid, to diminish, as far as may 
be safely practicable, the distention and labour of the suffering organ; for to place 
it in a state of absolute quiescence is, as already remarked, unfortunately incom- 
patible with the very nature of its functions. And next in importance comes un- 
questionably the rapid introduction of mercury into the system, — an agent of such 
well-known efficacy in controlling inflammatory action, preventing or limiting the 
effusion of coagulable lymph and serum, and promoting their absorption when 
already thrown out, that the neglect of its early employment in any severe case 
would be quite unpardonable. Its efficiency is commonly much heightened by 
combination with opium; and where the skin is dry and harsh, and the fever runs 
particularly high, by the addition of antimony; or, especially if the affection be of 
a rheumatic origin, by the simultaneous exhibition of colchicum. At a somewhat 
more advanced period, counter-irritation, as we shall hereafter see, affords inva- 
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luable aid; and where organic disease is established, and on the advance, this, 
along with the moderate use of mercury during periods of aggravation, forms per- 
haps our chief therapeutical resource. 

If the dangerous consequences of overlooking inflammation where it exists be 
so conspicuous, on the other hand, the evil of confounding a functional or sympa- 
thetic derangement of the heart's action with one of inflammatory or organic 
origin, though generally not so immediate in its manifestation, nor so rapidly 
destructive of the chances of recovery, may yet lead, not only to an unnecessary 
aggravation of the patient's suff'erings, but, especially in anaemic and feeble indi- 
viduals, to a termination as surely, though not so quickly, fatal, provided the 
error be not discovered in time, and the ill effects of loss of blood and other 
lowering measures studiously counteracted by a tonic treatment and restorative 
regimen. In cases where symptomatic affection continues long to be mistaken 
for idiopathic or organic, the organ, whatever it may be, which is really in fault, 
and the neglected source of all the secondary disturbance, may all the while be 
running on into incurable disease. 

Finally, where considerable organic mischief already exists, a perfect cure of 
the disease being out of our reach, it only remains to endeavour to palliate its 
symptoms, and prevent or retard its extension: and this, chiefly, by avoiding all 
the known exciting causes, reducing, principally by dietetic means, the action 
of the organ as low as is consistent with the health of the body generally, and 
enjoining a life of tranquillity, both moral and physical, together with the advan- 
tages of a mild pure atmosphere, and easy exercise, especially, gestation. On 
the more strictly medical measures conspiring to the same desirable result, we 
shall defer entering at present, and content ourselves here with merely remind- 
ing our readers that cases of established organic disease require great discrimina- 
tion and caution, in respect to the employment of depletions; and that instances 
of dilatation, with thinning of the parietes, of the heart in particular, bear large 
bleedings extremely ill; and also that the due regulation of the digestive organs, 
the promotion of all the natural secretions and excretions, and keeping the mass 
of the blood moderate in quantity, but without impoverishing its quality, are ob« 
jects never to be lost sight of. 

We next proceed to the investigation of the special diseases of the heart. 



NERVOUS AFFECTIONS OF THE HEART. 

Since organic affections of the viscera have begun to attract so large a share of 
attention, those derangements, where no obvious accompanying physical change 
can be detected, have often been passed over in comparative silence. The neu- 
roses of the heart have thus been altogether neglected by Corvisart, and even by 
Laennec but too cursorily noticed; whilst Testa and many other authors have 
so mixed up their accounts of them with those of structural disease, that no very 
distinct impression as to their nature is left on the mind of the reader. Yet of 
the reality of their existence, and we should have thought of their importance, 
even the most superficial investigation affords decisive evidence. Examples of 
disordered action of the heart in its mildest form, so mild and passing as not to 
fall under the category of disease, are furnished by the momentary palpitations 
induced through the influence of strong mental emotions, or by violent exercise, 
or other temporary physical excitements. It is only where, from the extreme 
sensitiveness of the nervous system generally, and of the cardiac nerves in par- 
ticular, the recurrence of such irregular action becomes very frequent or distress- 
ing, and takes place from unusually slight or imperceptible causes, that it comes 
under the notice of the physician. 

Under nervous affections of the heart are comprehended, — 1. Palpitation; 
2. Syncope; 3. Angina pectoris; 4. Neuralgia of the heart, 
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NERVOUS PALPITATION 



Idiopathic and Sympathetic. — Causes. — Diagnosis. — Treatment. 

Palpitation is that peculiar condition of the heart's movements wherein they 
become disagreeably perceptible to the patient; and is usually, as we have seen, 
accompanied by irregularity, as well as by an increase of the force and frequency 
of the pulsations. Palpitations, where they take place without any change in 
this organ cognizable to our senses, are termed nervous or functional; and these 
may be either idiopathic, depending on exalted sensibility of the cardiac nerves, 
rendering them susceptible of undue excitement from circumstances which, in 
their ordinary condition, would have no such effect; or sympathetic, when pro- 
duced by the reaction of disorder or disease in some other organ. There are 
two very opposite conditions of the system in which they are peculiarly apt to 
occur, namely, the plethoric and the anaemic; states which are in themselves 
alone often quite sufficient to cause derangement of the heart's action, and which,, 
whenever they exist strongly marked, will greatly modify such derangement, 
whatever additional or immediately exciting cause it may have. That an excess 
of blood of a more than ordinarily stimulating quality, complicated, it may be, 
with over-activity of the capillary system, forcing this fluid too rapidly in upon 
the heart, should often lead to embarrassment of the organ, is only what we 
might expect. Nor, on the other hand, does it appear very surprising when 
there is a deficiency of this fluid, accompanied as it usually is by a notable dete- 
rioration in its composition, as well as by increased mobility of the nervous sys- 
tem, that the heart should, in this its altered condition in respect to excitability, 
chemical stimulus, and distention, often contract in an irregular or spasmodic 
manner. That the fact is so, whatever may be its true explanation, we have 
ample evidence in cases of anaemia induced by over-depletion or by deficient 
nutriment; in which the lilood is not only diminished in quantity, but also irn- 
poverished in respect to its fibrin and colouring matter, or otherwise impaired in 
quality; as, likewise, in the allied instances of chlorosis and scurvy, in all of 
which palpitations are amongst the most ordinary symptoms. 

The chief remaining predisposing causes of such palpitations, in addition to 
those just mentioned, are a nervous or irritable temperament, youth, and debility. 

In respect to duration, violence, and frequency of recurrence, these palpitations 
are susceptible of innumerable varieties, being characterized by all the wayward- 
ness and uncertainty of nervous affections generally. Thus, they may last but 
for a few minutes, or persist for whole days almost uninterruptedly; they may 
recur only at distant intervals, or, on the contrary, several times within the twenty- 
four hours. The impulse of the heart is generally increased, as are Mkewise, and 
in a still more remarkable degi^ee, its sounds which are often accompanied by a 
metallic ringing,* from the impulse of the organ against the parietes of the chest, 
and are frequently distinctly heard as well as felt by the patient himself A 
bellows murmur is sometimes heard in the praecordial region, accompanying the 
first sound of the heart, and also in the arteries, in which it occasionally assumes 

« Dr. Hope, as we have already seen, rejects this explanation, and ascribes the augmented 
intensity of sound to the vehemence of the valvular and muscular tension at the instant of 
the reaction of the contained blood against the contracting walls of the ventricles ; the sound 
being, in certain cases, still farther re-enforced, towards its termination, by the tripping of 
the apex against tho margin of thje fifth rib.— author.. 

Vol. it.— 6^ 
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the musical, moaning, or cooing character : tlie remitting humming tone, formerly 
described, is in many cases audible, though this latter, as already stated, has pro- 
bably most frequently its seat in tlie veins ; the periodic swell, when it exists, de- 
pending on the interrupted pressure of a subjacent artery at the moments of its 
successive pulsations, or, if very loud, on a simultaneous murmur in this latter 
vessel.* There is also throbbing of the arteries, the pulse being short and jerking, 
occasionally with a thrill, but without the strength or resistance of the inflammatory 
pulse; and the contractions of the heart are, in some rare instances, attended with 
pain. The respiration is frequently embarrassed, whilst flushing of the face, ring- 
ing in the ears, and other nervous symptoms commonly co-exist, with a sense of 
restless anxiety referred to the praecordial region, and sometimes a tendency to 
faintness and syncope. In chlorotic patients, palpitations which are, as we have 
seen, amongst the most common and distressing symptoms, are often accompanied 
by dyspnoea on slight exertion, as in going up stairs, for instance, and sometimes 
by CBdematous swelling of the face and extremities. The derangement of the 
heart hei^ assumes a good deal of the passive character, the palpitations being 
obviously the efforts of a weak organ, and producing sometimes even less impulse 
than in the natural condition, notwithstanding the distress complained of by the 
suflTerer. Palpitations of this kind are peculiarly intractable, and are accompanied 
with great praecordial anxiety, and a sense of vague apprehension. In scurvy, 
likewise, in which the blood and muscular tissue, and indeed all the solids and 
fluids, are so remarkably altered, difficulty of breathing and infiltration of the 
cellular membrane are very frequently associated with palpitations. 

Amongst the most frequent exciling causes of nervous palpitations are to be rec- 
koned not only the stronger mental emotions, such as joy, fear, or anger, but also 
those of a more depressing and prolonged character, as sorrow, care, or longing, 
protracted me;ital exertion, late hours, sexual excesses, uterine derangements, 
large depletions, haemorrhages, or exhausting discharges: in short, whatever tends 
to debilitate the system generally and augment the nervous excitability, favour 
their production. The dyspeptic and hypochondriacal, the gouty and the hysteiic 
conditions are peculiarly prone to them. Irritation of the stomach or intestines, 
as by the ingestion of food in excessive quantity, or of a flatulent, indigestible, or 
acrid nature, and the presence of worms, and more especially taenia, are well 
established causes of such palpitations. In some individuals the presence of an ex- 
cess of acid in the stomach, or its over-distention from flatulence, is sufficient 
greatly to derange the heart's action, and render it strikingly irregular or inter- 
mittent Partly through the medium of sympathy, and partly in consequence of 
pressure, an enlarged liver or spleen or other abdominal tumours, ascitic effusions 
and the gravid uterus exercise a marked influence in the production of palpitations, 
as does likewise compi-ession of the abdomen and chest by the absurd practice of 
tight lacing. Addiction to spirituous potations is a very frequent source, not only 
of this functional disorder of the heart, but often we believe, also of organic disease. 
How powerful an agency both ]tea and coffee exert in deranging the motions of 
the heart, in particular idiosyncrasies, is not commonly fully appreciated in this 
country, where their long habitual use as articles of diet has in a gi-eat degree 
blunted our curiosity as to tlieir energetic qualities. Yet it is a well established 
feet that tea, whether black or green, even of moderate strength, will in some 
individuals, and especially those who are abstinent in respect to wine and other 
fomented liquors, and who are of studious and sedentary habits, produce violent 
disorder of the heart's motions, rendering them at one time vehement and tumul- 
tuous, and at another so irregular, intermitting, and feeble as to threaten instsmt 
deliquium. The respiration likewise occasionally becomes irregular and oppressed, 
find there is sometimes acute spasmodic pain in the praecordial region, together 

• The mnsical ninrmiirs, alsD, are supposed by Dr. Hope, from tlieir sustained character 
and usual co-existence with the continuous venous hum, to have Ihrir origin in the txinB. — 

AUTHOK. 
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with much of the mental anxiety which characterizes an attacli of angina pectoris. 
These effects are, as we have satisfied ourselves, by no means rare ; many indi- 
viduals continuing to suffer from them in various degrees for months and even 
years without ever suspecting their origin. When once ascertained to he produc- 
tive of these consequences, this beverage should of course be at once and perma- 
nently renounced. The distressing sensations alluded to above may, however, 
be entirely and almost immediately removed for the time by a glass of brandy or 
other strong stimulant. 

Embarrassment to the pulmonary circulation may likewise give rise to palpita- 
tions, whether caused by hepatisation of the lung, or the presence of tubercles in 
large quantities, or by the encroachment of a tumour or of a fluid within the pleural 
sac; and an irregular or rachitic conformation of the thorax, likewise favour their 
occurrence in a remarkable degree, as pointed out by Testa. Spinal irritation, more 
especially when seated in the cervical or dorsal region, is ordinarily accompanied 
with a disposition to palpitation ; but whether the latter be a direct consequence of 
the former, or whether it is merely a concomitant result of a more general cause, 
we shall not here stop to inquire. Palpitation is also a frequent symptom in chorea, 
and during the debility of convalescence from protracted fevers ; and is likewise 
often a very distressing one in cases of mercurial erithism. We have read of ob- 
stinate palpitations being induced, along with severe dyspeptic symptoms, by the 
irritation of caries of the teeth and alveolar processes, and ceasing on the removal 
of the diseased teeth ; and doubtless many other examples of inordinate or irregular 
action of the heart brought on from sympathy with painful affections of distant 
parts might be adduced. 

There is still another species of palpitation which has been briefly alluded to by 
M. Bouillaud, under the title of rheumatic palpitations, oflen co-existing with wan- 
dering pains in the neighbourhood of the prascordial region, and radiating thence 
towards the lefl afm. They are occasionally accompanied with intermittence of 
the pulse, and give rise to considerable alarm on the part of the patient, who may 
yet be in the enjoyment of good health in all other respects. It can scarcely be 
necessary to caution the reader against confounding this, which appears to be a 
rheumatic affection of the cardiac nerves, with the palpitations connected with the 
rheumatic inflammation of the linings of the heart afterwards to be mentioned. 

Diagnnsif. How much unwarrantable suffering is inflicted on individuals and 
families by the deplorable but unfortunately too frequent error of confounding 
nervous affections of the heart with those of the organic nature, is but too well 
known to need to be more than simply mentioned here. It is only, however, of 
late years, or since more accurate grounds for forming a diagnosis of these two 
very opposite classes of disease have been furnished by the discovery and judicious 
application of the physical signs distinctive of each, that the better informed por- 
tion of the profession has become fully aware of the extent to which such error must 
have formerly existed. We do not, however, pretend to say that even yet every 
individual case can be satisfactorily referred to its true head, though certainly a 
very encouraging advance towards so desirable an object has been, within our 
own memory, effected. When the supposed nervous palpitations are of very fre- 
quent recurrence, or continite for a very considerable period, we may still some- 
times find it far firom easy to make up our mind decidedly as to their real origin ; 
and where they exist, as is often the case, in complication with structural disease 
of the heart, to recognise their nature and their precise share in the existing dis- 
order of the functions of the organ is often a matter of extreme difficulty. Bouil- 
laud has given a very striking example of this puzzling complication in the case of 
a young, nervous, hysterical female, labouring under amenorrhoea, in whom vio- 
lent palpitations recurred on the slightest causes. Even feeling her pulse at the 
hospital visit would send the blood at once into her face, and induce vehement 
action of tiie heart, with attacks of a spasmodic character, which often passed into 
an hysteric paroxysm. And yet with all this fallacious nervous susceptibility, by 
which manv a careless ob^f^rver miiht have Iirm led to n<^g!ert a'T Ciit'nor exami- 
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nation of the case, there existed enormous hypertrophy of the heart, with indura- 
tion of the valves of the left side, during their origin from an attack of articular 
rheumatism. It appears to us that Dr. Hope goes quite too far in saying " that the 
diagnosis presents no difficulty to one who to general signs adds a knowledge of 
those afforded by auscultation and percussion." And even Bouillaud expresses 
himself somewhat too confidently on this point. Andral, on the contrary, less san- 
guine, admits that cases will sometimes present themselves when the distinction is 
almost impossible ; both from the circumstance of the symptoms even of a really 
organic disease of the heart, on the one hand, occasionally almost entirely disap- 
pearing for a time ; and on the other, from the action of the heart not always com- 
pletely regaining its normal condition in the intervals of a purely nervous palpita- 
tion. Thus, for example, a bellows murmur, or some other irregularity of the 
circulation, may persist for a considerable time in connexion with some slight 
dyspnoea, indicative of a certain degree of pulmonary congestion ; for this latter 
condition, no less than the palpitation, may, and doubtless does, often originate 
under the sole influence of a nervous temperament. Besides, as he judiciously 
remarks, when nervous disorder passes into organic disease, as is sometimes the 
case, there must be a period in the transition where it wiU be impossible to ascribe 
the symptoms positively and exclusively to either. 

There is still another class of cases, and of by no means rare occurrence in 
practice, as to which considerable hesitation is often experienced, namely, when 
some very slight organic change in an inconsiderable portion of one or other of 
the lining membranes of the heart still reraaiaing, after an otherwise successfully 
combated inflammatory attack, gives rise to fugitive palpitations, under the influ- 
ence of slight exciting causes, though the organ presents no obvious signs of dis- 
ease in the intervals. 

Enough having been said to prove that the recognition of nervous palpitations 
is not always without its difficulties, it remains for us to enumerate the best means 
we are as yet in possession offer endeavouring to surmount them. 

By percussion, auscultation, and inspection of the prsecordial region, we strive 
to ascertain whether there exists hypertrophy or dilatation of the heart, obstruc- 
tion of the orifices, or imperfect action of the valves, or any of the results of peri- 
cardial inflammation; of the characteristic signs of each of which we shall after- 
wards speak. 

In nervous palpitations, says Laennec, the sounds of the heart, though clear, 
are not loud over a great extent, and the impulse, though it appear strong at first, 
does not sensibly throw up the head of the observer. It was on this latter cir- 
cumstance, taken in conjunction with the increased frequency of pulse, that he 
chiefly relied for their recognition. The extent of surface over which such pal- 
pitations are audible, is, however, sometimes much more considerable than his 
statement would prepare us to meet with, as they may at times be heard, not only 
over the whole chest, but even before the head is brought into close connexion 
with it. The shock of the heart, in cases of nervous excitement, has an "abrupt 
bounding character," and does not raise the head with the gradual heave of hyper- 
trophy; and the pulse, though it may not be strong, or though it should even be 
decidedly small and weak, is again, to use the words of Dr. Hope, ordinarily 
"sharp and jerking." Both this character of pulse and the bellows murmur 
which often co-exists with it, depend on the spasmodic quickness, and not on the 
force of the systole.* 

In the intervals between the successive attacks of palpitation, when of nervous 
origin, the action of the heart and arteries is ordinarily natural; and the bellows 
murmur is of a less permanent character, and often affected by very slight causes, 

* Dr. Hope rests his diagnosis on llic circumstances of ti.c murmur being always weak, and 
of the sofl or bellows kind, systolic, and confined to the aortic orillce, and, in the anaemic, 
audible only whilst the pulse continues accelerated, as well as on its being, in such subjects, 
almost invariably accompanied by venous and arterial murmurs. (Page 386.) — Author. 
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as by a change of posture, taking of food, a passing emotion, &c. Palpitations 
of this kind, too, are commonly much more distressing to the patient than is the 
over-action of the heart connected with organic disease, at least in its earlier stages. 
Of the latter there is sometimes a complete absence of consciousness; whilst the 
former, on the contrary, are the source of perpetual complaint. This internal 
perception is indeed highly characteristic of nervous palpitation. The different 
effects of motion and rest on the two kinds of disease are also very conspicuous. 
Insufficient exercise, especially in combination with too high a scale of diet, when 
the subject is plethoric, is sure to exasperate the nervous variety; and it is in the 
recumbent posture, and during the attempts to procure repose in the earlier part 
of the night, that the annoyance from them is most marked; and they are 
least noticed when the individual is actively employed in the open air. In cases 
of organic affection, on the contrary, the least over-exertion leads to immediate 
exasperation of the symptoms, distressing dyspnoea, &c., and the over-action of 
the heart is commonly more prolonged. The most obstinate palpitations met 
with in practice are those Avhen dilatation co-exists with thinning of the walls of 
the heart. Laennec mentions such a case, when the palpitations persisted for a 
week, the pulsations being all the while of enormous frequency. 

By a consideration of co-existing symptoms, as well as of the temperament and 
time of life, and of the period which has elapsed since the commencement of the 
disorder, much additional light may be thrown on the nature of the case. When 
the patient is of a very irritable habit, or subject to other affections of a nervous 
character; when the attacks are accompanied by an abundant flow of pale urine; 
or, finally, where dyspepsia, or any of the other exciting causes, above alluded to, 
have preceded the tendency to palpitation, we shall have reason to hope, at least 
till fuller investigation has been made, that the disorder of the heart may be only- 
functional. Too much stress is, however, often laid on the presence of dyspeptic 
symptoms, as if almost diagnostic. It should not be forgotten that derangement 
of the stomach, and even the temporary distention caused by food or flatulence, 
may very materially aggravate those palpitations, also, which have their origin in 
organic disease. 

The period of life most subject to nervous palpitation is that of puberty, 
and for a few years subsequently. It is very common in students, and more 
especially those of the medical profession, whose attention is so much directed to 
their organization; in females, likewise, in the flower of youth, and more particu- 
larly those in whom the menstrual function has either not been fully established, 
or become in some respect deranged; in puerperae, especially after large losses of 
blood; and in pregnancy, from sympathy with the enlarged uterus, from the pres- 
sure it causes, as well as from the accompanying plethoric condition of the sys- 
tem. Organic affections of the heart, as is well known, ordinarily make their 
appearance at a more advanced period of life, and often in persons of the stoutest 
make and most active habits. 

When palpitations are of the nervous kind, there is occasionally felt a pricking 
sensation over the praecordial region; and on applying the stethoscope, the in- 
creased action, unlike to what takes place usually in organic disease, is equally 
audible on both sides of the heart. Congestions of the chest and head, more- 
over, are rare; there may, indeed, be uneasy or painful temporary nervous sensa- 
tions connected with the brain, the senses of sight or hearing; but no evidence of 
permanent cerebral determination, such as heavy dull pain of head exasperated by 
stooping, throbbing of the temporal arteries, prominence and redness of the eye», 
excessive sleepiness, stupor, and apoplectic tendency; nor is there in most of its 
varieties, even after their long continuance, with the exceptions to which we have 
already alluded when speaking of chlorosis and scurvv, any marked disposition 
to dropsical effusion. The results of treatment and of attention to diet, air, and 
exercise, and the careful avoidance of all exciting causes, will tend still fartlier io 
clear up the nature of the case. 

Treatment. As nervous palpitations vary so much in respect to their causes, 
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and the states of body in which they make tiifir appearance, very different and 
even opposite plans of treatment are obviously required by them. There is one 
rule, however, which is applicable to all, namely, to remove the exaggerated ap- 
prehensions cf the sufferer by assuring him, where it can be done with truth, of 
the absence of organic disease; the very dread of which has so powerful an in- 
fluence in exasperating the symptoms. To modify as far as possible any thing 
morbid in the general habit of body, and to avoid the exciting causes of the attacks, 
wherever they can be discovered, are self-evident indications, in the neglect of 
which, and more particularly of the latter, all other measures will for the most 
part prove quite unavailing. 

A plethoric condition is to be combated by a reduced scale of diet, active exer- 
cise, early rising, and aperients, in addition to which the local or general abstrac- 
tion of blood will sometimes be neceseary. 

An anaemic or chlorotic state, on the other hand, requires a liberal supply of 
light nutritious food, a pure dry bracing air, agreeable occupation, easy exercise, 
frequently repeated in the course of the day, and in conjunction, if possible, with 
change of scene. In connexion with these, tepid or cold shower-bath or sea- 
bathing may be had recourse to, along with the exhibition of tonic medicines, 
more especially artificial preparations of iron or chalybeate mineral waters, bark, 
quinine, the vegetable bitters, with the alkalies or mineral acids, and occasional 
warm aperients. Nitrate of silver, in combination with extract of hyoscyamus, 
is spoken of with commendation by Dr. Copland: it is a medicine, however, not 
to be lightly had recourse to, nor from the well-known inconveniences connected 
with its long-continued use, to be too perseveringly exhibited. The same author 
has seen a strong infusion of green tea, taken three or four times a-day for some days 
in succession, quiet obstinate nervous palpitations; but from its well-known power 
of deranging the heart's action in many individuals, and of itself producing violent 
and irregular action of the organ, of which we have met with numerous instances 
even in stout and active individuals, we apprehend that the cases in which it will 
prove useful are but few. 

In both varieties of the disease above alluded to all co-existing disorder of other 
organs, and more especially of the uterine and digestive system, is to be carefully 
investigated, and, if possible removed. In amenorrhcsa, occurring in connexion 
with the plethoric condition, the application of leeches to the thighs, along with 
alovtic purgatives, will often be of service; but when this functional derangement 
originates, on the contrar)^ in the chlorotic state, all attempts at removing either 
it or the associated palpitations, will probably fail, tdl the morbid state of the sys- 
tem at large, of which it appears commonly to be but one of the manifold effects, 
has been in some degree counteracted. Griffith's mixture, or pills of the sul- 
phate iron, along with aloes and myrrh, to which in some cases a moderate por- 
tion of a narcotic extract, to counteract irritation, may be added, will tend in some 
deo-ree to fulfil both the local and the general indications; but it is chiefly on the 
dietetic resources already insisted on that we must place our dependence. As to 
the palpitations so often occurring in hysteria, they generally fall under one or 
other of the varieties we have been treating of; and for any farther peculiarity 
of management required by them, we must refer to the article specially devoted to 
that profean affection. The appropriate treatment of dyspepsia, likewise, will be 
found at length in another portion of this work; so that we need here only remind 
the reader of the importance, in such cases, of avoiding all indigestible ascescent 
or flatulent kinds of food, and of abstaining from such excess, whether in solids 
or liquids, as would over-distend and debilitate the stomach. Immediate tempo- 
rary relief of the palpitation is sometimes consequent upon the exhibition of an anta- 
cid, a carminative, or a mild emetic, when there is reason to suspect that the sto- 
mach has been overloaded with food, distended with gas, or irritated by acidity. 
In cases where there exists considerable irritability of stomach, prussic acid has 
been found by Dr. Elliotson of so much use that he is disposed to consider the 
marked relief afforded by it as almost diagnostic of functional derangement arising 
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from this source. The bowels should be regulated, but by no means powerfully- 
acted on. Many dyspeptic and more especially delicate females, often, we be- 
lieve, induce or exasperate palpitations of the heart by the injudicious use of dras- 
tic purgatives. Where tliey appear to be connected with congestion of the liver, 
ils secretion should be freely promoted, and a few leeches applied, either over 
this organ, or, still better, to the haemorrhoidal vessels. When the suppression of 
any habitual discharge, or the sudden removal of a cutaneous eruption, has been 
followed by palpitations, the establishment of some vicarious action is the practice 
which both reason and experience indicate as best. If the affection is connected 
with gout, an habitually free state of the bowels is peculiarly important, and 
should be effected, if possible, through the medium of the diet; otherwise by the 
use of an appropriate aperient, and more especially by the free use of magnesia. 
The fluid effervescing preparation of this medicine, invented some years ago by 
Sir Janies Murray, is peculiarly suitable in these cases, where its use has to be 
so long continued, inasmuch as it has neither the disagreeable taste nor liability 
to concrete within the bowels, of the ordinary form. During the fit of palpita- 
tion, which is often very violent and attended with peculiar anxiety and sense of 
sinking, an opiate or some of the milder narcotic extracts may be given with ad- 
vantage, in strong camphor mixture or some other cordial medium. 

The existence of spinal irritation, w-here an altei'ed regimen and the enjoyment 
of a pure country air fail of procuring relief, calls for the application of leeches 
and counter-irritation to the tender portion of the back. Where tlie palpitations seem 
to depend on extreme excitability of the nervous system generally, and of the car- 
diac nerves in particular, independent of any discoverable disorder in other organs, 
digitalis or prussic acid may be cautiously had recourse to, along with active and 
continued counter-irritation over the praecordial or corresponding dorsal region: 
whilst at the same time every means of favourably modifying the prevalent 
nervous temperament should studiously be put in practice,— such as living much 
in the open air; adhering to eariy hours; using as much exercise as is consistent 
with the strength ; practising temperance without abstemiousness ; and, above all, 
keeping the mind at ease, and not over-working the brain. 

As to the palpitations which accompany the different kinds of asthma, we must 
refer for their treatment to the' various diseases of the heart and lungs, of which 
the asthmatic paroxysm is symptomatic. 



SYNCOPE. 



Symptoms. — Causes,— Effects of the injection of air into llie veins. — Diagnosis. — Treatment 
of syncope t'ouncled on its various causes. 

Syncope, or that temporary loss of consciousness and motion which ensues 
Avhen the brain, in consequence of the sudden depression of the heart's action, is 
no longer adequately supplied with blood, is, as w^e shall have occasion to notice 
J n a subsequent part of this work, a frequent and very alarming symptom in many 
organic diseases of the last-named organ ; but it is also prone to occur from very 
slight causes, in the absence of all such structural change, in those of a nervous 
and debilitated habit, and more especially in delicate females of the upper and 
more artificial classes of society, who are too often rendered morbidly susceptible 
by luxury, indolence, and self-indulgence. 

The precursory syviptoms, ordinarily present, consist in a painful sense of faint- 
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ness * sinking, or dead sickness ; clouded vision, with the perception of various 
imaginary colours; ringing and rushing sounds in the ears; vertigo and confusion 
of head; coldness and tingling in the extremities, and cold perspirations, along 
with extreme paleness and collapse of the features. In some rare instances, as, for 
example where the mind receives a sudden shock, syncope has been known to 
take place immediately, and without the occurrence of any of these warning 
signs Where the individual faints outright, the breathing becomes almost im- 
perceptible ; consciousness is extinct ; the pulse at the wrist can no longer be 
felt; the contractions of the heart are extremely feeble, its first sound being greatly 
diminished in intensity, whilst its second sound is commonly inaudible. 

This condition continues for various periods, from a few seconds to some mi- 
nutes ; or, in a minor degree, even for hours or days, as in those embarrassing 
cases of suspended animation which are occasionally, with so much difficulty, dis- 
tinguishable from death. 

As the fainting fit goes off, the respiration becomes stronger ; reaction mam- 
fests itself in the circulatory system in the increasing energy of the heart's pulsa- 
tions and in the refilling of the capillaries, as well as m the gi-adual though often 
painful return of consciousness and voluntary motion. 

Of the causes productive of syncope, some act primarily on the brain and 
nerves ; as, for example, peculiar odours and powerful miasmata, disgusting or 
painful sights, affecting strains of music, mental shocks, destructive bodily injuries, 
agonizing pain or intense pleasure, concussion or inflammation of the brain or 
ganglionic centres, fatigue, inanition, &c. Others produce their effect through the 
medium of the circulation, as excessive losses of blood, as in the case of surgical 
operations, wounds, or floodings afler delivery ; or profuse evacuations, as in cho- 
lera, violent diarrhoea, prolonged lactation, or the sudden removal of pressure off 
the 'abdominal vessels and viscera, as in the case of parturition, or rapidly draw- 
ing off the fluid in ascitis, especially when proper bandaging is neglected. Even 
the premature assumption of the erect or sitting posture by convalescents from 
fever, or others in an extreme state of debility, is often suflacient to produce a very 
dangerous or even fatal syncope ; these postures, as we have already seen, having 
a very considerable power of weakening the force of the heart's pulsations, and 
apparently exhausting the irritability by the enormous augmentation of its speed: 
nor can we believe that the gravitation of the blood, is, in such instances, without 

its influence. , , , . ,., . 

In the very opposite condition, or that of plethora, syncope is likewise not an 
infrequent occurrence, appealing to originate in a temporary oppression of the 
heart and great vessels. Instances from this source is not rare in pregnancy and 
certain forms of hysteria; though, in regard to both, the co-operation of sympa- 
thy or co-existing nervous disturbance is not to be overlooked. It will indeed be 
found impossible in many other instances as well as these to refer the exciting 
agency to a simple source: thus, in respect to many of the various poisons, mine- 
ral and vegetable, by which syncope may be induced, part of the influence is 
?iscribable to the direct action on the nervous system, part to the extreme exhaus- 
tion consequent on the incessant discharges, and part to sympathy of the heart 
with the suffering organs. Some, however, manifest their influence over the 
heart with peculiar rapidity: the fatal syncope induced by prussic acid is almost 
instantaneous; that from tobacco very rapid; whilst the tendency to the same re- 
Bult when induced by digitalis is, on the contrary, of a peculiarly insidions and 
accumulating character, being brought on by even small doses of this substance 
when long-continued, and persisting for a considerable time after they have been 
renounced. 

• Tliis is not universally true; in some individuals the seo3a,tion is decidedly pleasurable .•■ 
sv\ch \yas the cnss with Montaigne. — AuTUon. 
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The tendency which exposure of the surface of the body to a high temperature 
has to produce fainting is familiarly known in the instances of hot bath, overheated 
apartments, standing long with the back to a powerful fire, &c.; the effects being 
ascribable to the influences of these causes as well on the nervous system as on 
the distribution of the blood. 

Amongst the most rapid and fatal instances of syncope is to be placed that in- 
duced by the forcible and sudden injection of air into the veins, which, after it 
has reached the heart, seems immediately to arrest the circulation. As to the 
primary cause of death under such circumstances, there has been much difference 
of opinion amongst physiologists. By Nysten and Bichat it was ascribed to the 
effect of the air on the brain (compression of the organ, according to the former, 
being produced;) by Boerhaave to the clogging of the pulmonary capillaries, and 
consequent interruption of the circulation; by Leroy to emphysema of the lungs; 
and by Magendie to loss of power in the right ventricle from over-distention. A 
much more satisfactory explanation than any of these was proposed a few years ago 
by Dr. John Macdonnell.* — " What will usually be found to occur," he observes, 
"is this: the injected air is quickly conveyed to the right auricle, the contraction 
of which drives it partly back in the veins, pardy into the ventricle. The auri- 
culo-ventricular valve is incapable of completely confining the air; and, instantly 
that the auricle relaxes, it is again filled with air, pardy from the ventricle, partly 
from the veins. In this way the auricle will be observed, at the instant of each 
relaxation, to become distended with air, which thus stops the circulation, and, 
of course, causes death." As to the causes to which Nysten and Boerhaave at- 
tribute it, he does not deny the possibility of their being occasionally concerned, 
but successfully impugns the hypothesis of Magendie as being quite incompatible 
with the observed facts; for blood and air mixed continue to be forcibly ejected 
from the wounded vessel even after the animal has become insensible, which in- 
dicates sufficiently that the right side of the heart continues capable of powerful 
action,! 

* Dublin Medical Journal, July, 1835. — Author. 

+ The occasional spontaneous introduction of air into the larger veins in the neighbourhood 
of the heart, during surgical operations, has excited much interest of late years since attention 
was first called to it by Beauchdne, and more particularly since the occurrence of Dupujrtren's 
celebrated case. The experiments made before the recent Commission of the Royal Acade- 
my of Medicine, by M. Amussat, have thrown some new light on this obscure subject. From 
these it appears that it takes place only in that portion of the great veins which are situated 
near enough to the chest to be the seat of the venous pulse, or that flux and reflux of the blood 
taking place under the influences of the respiratory movements, — as the lower third of the ex- 
ternal jugular, for instance, and the sub-clavian vein; or if such introduction of air occasion- 
ally occurs ill somewhat more remote parts, it is only when the orifice in the vessel is held 
open, and not even then in veins which are considerably more distant, as the brachial, for 
example. 

Where air is artificially injected into the veins of the lower animals, the effect varies with 
the quantity introduced, and the force and rapidity with which it is thrown in. Thus, in 
some instances, death ensued within two or three minutes; in others, though there was an 
appearance of extreme anxiety, with great embarrassment of the respiration and circulation, 
extreme debility, convulsions, and tetanic spasm, death did not take place for near half an 
hour; whilst in others again, when the quantity was very inconsiderable, little uneasiness was 
manifested, and the animal speedily recovered. The physical signs of air in tiie veins were 
a lapping or gurgling noise within these vessels, synchronous with the inspirations, and occa- 
sionally also with the diastole of the heart, in which organ, likewise, a bellows-murmur wa« 
heard, with or without a gurgling sound. On dissection, if immediately performed, the right 
side of the heart and the pulmonary artery were found distended with frothy blood; the left 
side at this period being entirely free from it, unless in such large animals as the horse, where 
the greater size of the capillaries of the lungs was supposed to have admitted more readily of 

Vol. II,— 63 
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A large draught of cold water, taken whilst the body is overheated and debili- 
tated by violent exercise, has been known almost immediately and entirely to arrest 
the heart's action. But, of all agents, electricity in an accumulated form is that 
which most instantaneously and irrecoverably puts a stop to the heart's motions, 
seeming to act simultaneously on the nervous and muscular systems and on the 
blood, destroying at once the sensibility of the first, the irritability and contractility 
of the second, and the power of coagulation in the last. 

The cases in which fatal syncope more usually presents itself in practice are 
either those in which, there having been extreme previous debility, some unsuita- 
ble posture has been assumed, or some exhausting muscular effort attempted, some 
intensely painful operation performed, or injudicious evacuation practised ; or those 
in which sudden and irreparable exhaustion has been induced by an inordinate loss 
of blood ; or, finally, those in which the heart has long been suffering from a state 
of organic disease, as softening or atrophy of its tissue, or passive dilatation of its 
cavities. In the last-mentioned order of cases, so great is occasionally the weak- 
ness of the circulation, that a portion of the blood seem sometimes to coagulate 
within the heart before life is yet extinct ; the polypous concretion so formed be- 
coming the immediate cause of the fatal syncope. A few instances are on record 
of individuals who have died quite suddenly without any sufficient apparent cause, 
and in whom dissection having discovered nothing besides an empty and flaccid 
state of both sides of the heart and of the venaj cavae, we are obliged to refer the 
fatal termination either to deficient energy of the cardiac nerves, or to weakness of 
the mviscular parietes of the organ, or in short, to a species of paralysis. 

Diagnosis. Syncope may readily be distinguished from the partial loss of con- 
sciousness occurring so frequently in hysteria, and depending generally on tempo- 
its passage. In some instances, the veins of the brain and other parts of the body alreadj 
contained air; and it existed in them universally, as well as in the arteries, where the animal 
had survived the experiment, and not being put to death till some days afterwards. 

The proximate cause of death is supposed by the Gomniission to be three-fold. 1st. Enor- 
mous distention of the heart, and consequent impediment to its contraction. 2d. Embarrass- 
ment of the pulmonary circulation by the spumous blood in the branches of the pulmoDary 
artery. 3d. Compression of the brain by the air in its veins, in some instances. 

As to remedial measures, those which appear to promise most benefit are,— frequent com- 
pression of the chest, Uie vein being kept closed in the intervals ; the abstraction of air or 
froth with the syringe; and, lastly, free blood-letting, the efficacy of which was accidentally 
discovered by Nysten- 

There are on record nearly forty supposed cases of the accidental introduction of air into 
the veins in the vicinity of the chesl, in operations on the human subject; yet in very few of 
these is Ihe actual occurrence of such an event satisfactorily established. Dupuytreu's, and 
perhaps half a dozen others, may be admitted as genuine. In these there was heard either 
a gurgling noise, or a sound of air rushing through a narrow aperture; and this was, for 
the most part, almost immediately followed by fatal syncope. In one instance, death ensued 
almost instantly after opening the jugular vein for the abstraction of blood in a case of apo- 
plexy. In all the indubitable exa«iples of the accident in question, air was found in the vessels, 
both arteries and veins, of the brain and rest of the body, and in some of them also in the 
right ventricle of the heart. Still it is far from certain that the air so introduced was always 
the sole or even principal cause of death; for, in the first place, there were numerous other 
influential causes in operation, as loss of blood in some instances, exhaustion from pain or 
fear in others, oppressive determination to the head in others: and, in the second place, the 
symptoms and effects differ considerably from those induced by the direct injection of air in 
the lower animals ; convulsions were not commonly present, — death was much more sudden. 
Distention of the right side of the heart with frothy blood was not so constantly observed, and 
the quantity of air introduced was apparently much less, (See a very able analysis of the 
evidence on this subject, in Brilish and Foreign Medical Review, No. XII.) — a\uthor. 
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rary congestion of the brain rather than on deficient circulation within it, by the 
colour of the cheeks and lips in the latter affection, by the continuance of the arterial 
pulse, and finally by the accompaniment of other hysterical symptoms, as globus 
pain in the left side, alternate fits of laughing and crying, &c. 

The Leipothymy of Sauvages, or that condition which is characterized by the 
fixed eye and appearance of abstraction, or rather of impaired consciousness, by 
the momentary cessation of voluntary motion and by the restrained respiration, 
a condition which so often ushers in the epileptic paroxysm, and which seems to 
consist in a passing congestion of the cerebral vessels, may be discriminated at 
once by the pulse remaining firm throughout the seizure, as may likewise the 
epileptic attack itself by the same circumstance taken in connexion with the violent 
agitations of the body, the foaming at the mouth, &c. Apoplexy, or pressure on 
the brain by effused blood or serum, or extreme congestion of its vessels, is suffi- 
ciently characterized by the heavy stertorous breathing, and commonly by the full 
strong pulse and congestion of the vessels of the face ; as is asphyxia by the swollen 
livid features, and the distention of the capillaries with unarterialized blood, indica- 
tive of the function of the lungs having ceased prior to that of the heart. And, 
finally, real death may be distinguished from syncope by the total and prolonged 
absence of both sounds of the heart, and of every trace of respiratory movement 
or pulmonary vapour ; by the cadaveric stiffness of the limbs; the sinking of the 
temperature in the interior of the body, as judged of by the introduction of a ther- 
mometer into either end of the alimentary tract, or under the axilla ; the complete 
absence of all evidence of sensation, even on the application of the strongest stimuli 
to the nerves of the skin and to the other organs of sense ; by the blackish hue of 
the sclerotica when it has been exposed for some time to the air ; by the filmy 
sunken appearance of the cornea ; and by the bluish or reddish streaks throughout 
the skin, but especially on the most dependent parts; or, if these signs fail to force 
conviction, by awaiting the occurrence of the odour and discolourations of incipient 
putrefaction. 

Treatment. The objects of treatment consists in abbreviating or anticipating 
the attack, and, in the intervals, gradually counteracting the local and constitutional 
causes of its occurrence. During the period of the premonitory sensations, the 
obvious means of preventing the occurrence of complete syncope consists in placing 
the patient in the horizontal posture : the removal of all pressure of clothes, &c. on 
the throat, chest, and abdomen ; the free admission of fresh air, to stimulate the 
lungs and surface of the body ; cold aspersion, to excite the cutaneous nerves and 
call the associated respiratory muscles into full action ; together with sharp vola- 
tile errhines, a drink of cold water, or, if within reach, a stimulant aromatic 
draught, containing either ammonia or camphor, or a glass of wine, or other easily 
obtained stimulant, if there be no suspicions of inflammatory disease ; in short, all 
such means as are known temporarily to stimulate the nervous system, and aug- 
ment the action of the heart and lungs. Tight ligature on the limbs, so as to im- 
pede the flow of blood to the extremities, — once a popular remedy, — have been 
recently alluded to by Mr. Wardrop, who countenances their employment, and 
endeavours to account for their influence on physiological principles. When faint- 
ing has taken place outright, most of the above measures, with the exception of 
the introduction of fluids into the stomach, will still be practicable and proper, and 
will ordinarily suffice to shorten the attack. The common people, in such cases, 
often cry shrilly in the ears, slap the palms of the hands, or use other familiar me- 
thods of awakening the dormant sensibility. In instances of obstinate and pro- 
longed suspension of animation, it may be proper to employ, moreover, stimulant 
injections of camphor, turpentine, &c. together with frictions of the limbs and 
trunk ; to apply warm embrocations to the pit of the stomach and praecordial re- 
gion; and avail ourselves of the agency of heat in a still more energetic form, as 
by means of the bowl of a spoon or head of a hammer, plunged for a few seconds 
into boiling water, and then brought into momentary contact with the cutaneous 
nerves, more especially in the situations just mentioned, or to the corresponding 
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portion of the spine : and in extreme cases, which, from the prolonged silence of 
the heart, or unnatural and increasing interval between its sounds, seem to verge 
upon dissolution, the introduction of warm and exciting fluids into the stomach by 
means of an elastic tube, the assiduous employment of artificial respiration, and, 
perhaps, also of electricity, should be resorted to. From analogy we should anti- 
cipate benefit, in some of these cases, from the momentary dashing of cold water, 
from a height, on the upper portion of the spine ; care being taken not to produce 
any permanent or general reduction of the temperature of the body, inasmuch as to 
support the animal heat is an indication of primary importance. 

It can scarcely be necessary to recall to the reader's mind, that the prevention 
of syncope is not always desirable; that in inflammatory affections, for instance, 
when blood-letting has been practised, the good effects of the operation are pro- 
bably sometimes much augmented by its occurrence; whilst any attempts at pre- 
venting it, by the exhibition of stimulants, could not fail to counteract its benefi- 
cial results, and ought, therefore, for the most part to be scrupulously avoided. 
There are, however, on the other hand, many cases in which, though blood-letting 
in moderate quantity may promise great relief, as, for instance, in certain stages 
of organic affection of the heart, the supervention of syncope would be attended 
with extreme risk; and there are very few cases, indeed, of any kind, in which 
we should venture to bleed to this extent in the horizontal posture. The ready 
occurrence of fainting on the loss of a very small quantity of blood may generally 
be considered as a proof of blood-letting being inappropriate, either to the disease 
in which it has been employed, or at least in respect to the period of its per- 
formance; and has been referred to, by Dr. Alison, as one of the means of dis- 
tinguishing incipient idiopathic fever from the constitutional effects of a local 
inflammation. Dr. M. Hall thinks we have a criterion of the quantity of blood 
proper to be drawn in any disease, in the facility with which syncope is in- 
duced, — the patient being in the erect or sitting posture: and accordingly its 
supervention, from the loss of very moderate quantities of this fluid, is thought 
to indicate certainly the absence of formidable inflammation; whilst, on the con- 
trary, the tolerance of very copious evacuations of this kind is looked upon as 
sufficient evidence of their appropriateness. Thus, for example, whilst in a 
state of health, incipient syncope is induced commonly by the loss, on an average, 
of about 15 ounces of blood; in congestion of the brain, from 40 to 50 ounces 
may be often taken before the same effect ensues; in inflammation of serous mem- 
branes, from 30 to 40; of parenchymatous parts, about 30; of the skin and 
mucous membrane, about 16; in fever and the exanthemata, from 12 to 14; 
whilst in delirium tremens, puerperal delirium, concussion of the brain, intestinal 
irritation, dyspepsia, or chlorosis, and, above all, in cholera, the abstraction of a 
much smaller quantity will commonly have the same result. These views, how- 
ever, have not been universally adopted; and Dr. Clutterbuck, m particular, 
whose experience in regard to blood-letting has been peculiarly extensive, has 
very recently raised his voice against them. Whilst he does not altogether deny 
that the approach to syncope in the erect posture may be a test of the quantity of 
blood which can be lost with safety, he asserts that it is, alone, no true measure 
of the quantity proper to be taken; for the period at which syncope occurs will 
vary with the size of the aperture, and the rapidity with which the blood escapes, 
no less than with the quantity drawn; and hence, if it flow very quickly, fainting 
may set in before enough has been obtained to make any permanent impression on 
the disease; and if on the contrary, very slowly, an unnecessary and injurious 
diminution of the circulating fluid may be undergone before the same state is 
induced. And again, the observance of the rule in question would lead very 
commonly, it is asserted, to a wasteful expenditure of the vital fluid, as inflam- 
mations can very often be controlled without pushing depletion to the length of 
syncope. 

In haemorrhage from wounds, &c., fainting seems to be one of nature's reme- 
dies for promoting the contraction of the bleeding vessels, and the formation of a 
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coagulum. When, however, mechanical means of commanding the haemorrhage 
are at hand, and especially when the loss in this way has already taken place to 
a formidable extent, the judicious practitioner will not, of course, for a moment, 
hesitate to interfere and arrest the farther flow of blood, and anticipate the occur- 
rence of such a state; unless under the existence of some very peculiar counter- 
indicating circumstances. In syncopes connected with diseased heart, or with 
uterine haemorrhage, such interposition, the peril being imminent, is loudly called 
for from the very first. In the former, our resources are unfortunately very 
limited, scarcely extending beyond the exhibition of diflfusible stimuli, and the 
application of warmth and friction to the surface, and other excitants of the cuta- 
neous nerves and capillaries, in the manner previously alluded to. In the latter, 
the invaluable aid we possess in the tampon or plug, in the form of a sponge, or 
a common silk pocket handkerchief oiled, and gradually introduced into the 
upper part of the vagina, should never be forgotten, as by means of it, together 
with the judicious employment of opium and other stimulants, many a valuable 
life may be saved. 

In cases of syncope originating in plethora, exciting medicines should, as a ge- 
neral rule, be religiously abstained from, abstraction of blood being the obvious 
remedy. On the contrary, in the very formidable cases of fainting connected with 
passive dilatation of the heart, and with lesion of its valves and orifices, blood- 
letting is a very doubtful resource, its use requiring the greatest caution ; and be- 
ing suitable, when at all, rather in the intervals than during or impending the 
attacks : whilst in softening and atrophy of the heart it is in the strongest degree 
counter- indicated, the proper remedies for a sudden sense of sinking and fainting 
connected with these conditions being the instant exhibition of powerful cordials, 
hot drinks, sinapisms to the praecordial region, active friction along the spine and 
on the extremities, and rigid restriction to the horizontal posture. In the syncope 
dependent on inflammation of the heart and its membranes, stimulants would be 
no less misplaced than depletions under the circumstances just mentioned. In 
this, as well as in the other cases above enumerated, the necessity for abstaining 
from all strong mental emotions, and all needless muscular exertions, is self-evi- 
dent. 

Where a tendency to sickishness and fainting is the immediate result of a surfeit, 
or of something having disagreed with the stomach, the propriety of an emetic, at 
least where there is no counter-indication from disease of the heart or great ves- 
sels, &c., is obvious ; as likewise in the case of poisoning by aciid and narcotic 
substances. 

The syncope which is caused by a large draught of a cold fluid taken when 
over-heated and in a state of extreme exhaustion, demands the most prompt and 
energetic measures. It is sometimes preceded by spasms of the stomach ; and 
here the application of heat to the epigastrium, as by means of a bladder filled 
with warm water, the introduction of laudanum in a large dose into the stomach, 
along with hot brandy and water and other stimulants, should be had recourse 
to without the loss of a moment of time. If the power of swallowing is already 
lost, by the intervention of the stomach-pump and stimulant injections we may still 
make an effort to save the sufferer's life. 

We have known a person to drop down insensible in the street, immediately 
after drinking a bottle of soda water ; the seizure, however, being momentary, 
and not giving rise to any subsequent ill effects. In such a case we must sup- 
pose, either that the sudden distention of the stomach by the liberated gas arrests 
the heart's action through the medium of sympathy or pressure, or else that the 
obstruction of the great vessels produces a state of extreme but temporary con- 
gestion of the brain. 

The rapid secretion of gas in enormous quantity into the stomach and intes- 
tines, and the consequent impediment to the motion of the diaphragm, the com- 
pression of the heart, and impairment of pulmonary dilatation, have recently been 
adduced to explain a case of sudden death when no other morbid appearance suf- 
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ficient to account for the fatal event was discoverable on dissection ; and the well- 
known effects of speedy gaseous distention of the abdomen, on cattle which have 
gorged themselves with certain green foods, countenance the explanation. 

Instant death has been supposed, in cases of a different kind, to have been in- 
duced by the sudden over-distention of the cavities of the heart with blood ;* and 
a palsied state of the organ certainly appears very rapidly to be induced in per- 
sons asphyxiated, in part by the quantity as well as by the quality of the blood 
with which, in consequence of the stasis in the pulmonary vessels, it soon becomes 
inordinately dilated. 

In addition to the sources of syncope already enumerated, the spontaneous de- 
velopment of a gaseous fluid in the blood has been recently suggested by M. Olli- 
vier as a possible cause of the total cessation of the heart's action ; acting either 
mechanically by inordinate over-distention of the right side of the heart, or as a 
poison if it consist mostly of carbonic acid or any equally deleterious agent {Re- 
vue Medicale, Feb, 1838 :) and he adduces a case of sudden death taking place 
in a debilitated patient in the effort of rising, where dissection detected nothing 
but the gaseous dilatation here spoken of 

As for the means to be put in practice, in the intervals of attacks of syncope, 
for the removal of the local and general conditions on which, when habitual, 
they depend, we must refer the reader to what has been said in the preceding 
sections on the modes of strengthening and regulating the nervous, muscular, and 
other systems. 

In connexion with syncope, we may allude to cases in which the action of the 
heart may be enfeebled. 

The action of the heart may be enfeebled in various degrees, from a momentary 
flutter up to actual syncope, either from want of energy in the organ or from de- 
ficient excitement, or, finally, from the embarrassment of the circulation connected 
with organic disease. The derangement originating in the last-named cause does 
not fall within the scope of the present section. That such weakness may mani- 
fest itself in a veiy alarming form, altogether independently of any structural lesion 
of the heart, is matter of every day observation : and its source may then com- 
monly be traced up, either to the participation of the nerves of the heart in a ge- 
neral depression of the nervous system ; or to a deficiency, sudden diminution, or 
impoverishment of the blood ; or to sympathy of the heart with disorder in some 
other organ. In susceptible individuals an apparently slight cause will often 
suffice to induce formidable derangement of the heart's action. Thus the pulse 
may become not only feeble and fluttering, but of varying strength and frequency, 
irregular and intermitting, from a passing disorder of the stomach, or a mere 
flatulent distention ; from the temporary oppression of the heait by too rapid an 
afflux of blood ; or from a momentary emotion of mind, or a disagreeable im- 
pression made on the senses. Where these attacks are preceded or accompanied 
by a prolonged sense of faintness and anxiety, an antispasmodic or stimulant 
draught should be given to procure present relief, and pi-event them passing into 
syncope ; or where there is reason to suspect the presence of offending ingesta 
in the stomach, a mustard emetic, as best suited to clear out this organ with- 
out augmenting the debility, should be had recourse to. In their intervals the 
tendency to recurrence must be combated by attention to the digestive organs, 
by the correction of plethora or anaemia when either of these states exists, and by 
strictly following out the hygienic principles set forth in the last section. 

• Leuwenliock, quoted by EUiotson in his Pliysiolo{![y, p. 4S3. — Author. 
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Symptoms. — Seat and Nature. — Complications!. — Diagnosis. — Treatment. 

This severe spasmodic affection, termed also Syncope Anginosa, Sternalgioy 
Jlsthma Jlrthriticum vel Diaphragmaticum, Suffocative Breast-pang, ^c, for 
the first clear account of which we are indebted to Heberden, consists in a sense 
of constriction in the praecordial region, and more especially under the inferior 
portion of the sternum, with a feeling of numbness and pain extending thence to 
the left arm, and is attended by apparent difficulty of breathing, intense anxiety, 
and apprehension of impending death. 

Symptoms. It makes its appearance ordinarily, for the first time, suddenly as 
the person is ascending a hill, especially if the wind is in his face; or undergoing 
some unusual exertion soon after eating. The excessive pain and sense of suffo- 
cation and fainting, oblige him, if walking, instantly to stop, and he commonly 
feels as if he should die were he to persevere. By a momentary repose, his suf- 
ferings, at least towards the commencement of the disease, ordinarily vanish for 
the time, leaving behind only a dull aching or uneasiness within the chest. The 
attacks recur at uncertain intervals, at first, of weeks or months, or even still 
more protracted periods; but become subsequently gradually more frequent, of 
longer duration, and sometimes, though perhaps not generally, of greater intensity. 
The paroxysm is, at a more advanced period of the affection, much more easily 
excited; emotions of mind, intense thought, the actions of eating, coughing, or 
relieving the bowels, being now sufficient to bring it on. It will at this stage 
even occur as the individual lies at rest in his bed, and especially immediately on 
awakening from the first sleep; in which respect it coincides, as Heberden re- 
marks, with many other spasmodic nervous affections. 

The pain, which at first was confined to the chest and upper part of the left 
arm, reaching commonly only as far as the insertion of the deltoid and pectoral 
muscles, afterwards often extends along the ulnar nerve down the inside of the 
arm to the elbow, wrist, or even to the fingers. It occasionally, though rarely, 
affects the right arm also, the neck, and lower jaw towards the ear, causing a 
feeling of choking and difficulty of articulation; and may even reach, though 
this is much more uncommon, to the lower extremities. The pain often follows 
the course of the anterior thoracic nerves, more especially of the left side; and in 
females there is at times, from this cause, extreme tenderness of the breasts. In 
some anomalous cases the painful sensation has been known to originate in the 
arm, not being at all felt in the chest till a more advanced period of the disease. 

The duration of the seizure at the commencement rarely exceeds a few minutes, 
though it may last for half an hour or an hour, and in the more confirmed stage 
of the affection the paroxysm may be still farther prolonged. 

The pulse is subject to great varieties, being in the slighter forms often but lit- 
tle affected; whilst in the protracted and more aggravated cases it is feeble, irre- 
gular, or intermittent in some, quick and strong in others; its derangements, 
which often continue to a certain degree in the intervals, being frequently accom- 
panied by a marked tendency to syncope. The respiration is sometimes affected 
to such a degree, that the patient cannot continue in the recumbent posture: yet 
the difficulty of breathing, in the earlier stages more especially, is very unlike 
spasmodic asthma; for the patient, by an effort of the will, is still able to take a 
full inspiration, and sometimes finds a momentary relief from the effort. A pa- 
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tient of great strength of mind has been known to persist in walking, in spite of 
the vehemence of his sufferings; and his resolution has been rewarded by their 
speedy cessation. Others, again, have made a similar attempt without the hke 
result; and we apprehend that where the attacks, as is so often the case, are con- 
nected with that excited and over-loaded state of the heart induced by muscular 
exertion, the experiment cannot be exempt from hazard, and especially so if any 
organic disease exist. • r «• 

The urine during the paroxysm is commonly clear and pale, as in other attec- 
tions of a nervous kind, and in some rare cases it has flowed off involuntarily. 
Flatulence and irritability of stomach are very frequent accompaniments of the 
attack, the fulness of this organ adding materially to the sense of tension m the 
neighbourhood of the diaphragm. In the advanced stage of the disorder, the de- 
rangement of the digestive organs is a very prominent and distressing symptom 
at all times. 

The face during the paroxysm is in general pale; and the cerebral functions 
are unimpaired, save in so far as the intense suffering may interfere with their 
exercise, or the occurrence of syncope for a time cut off the necessary supply of 
blood from the brain. Yet cases have been met with when, on the contrary, the 
action of the heart being violent, congestion of the head and convulsions took 
place. . 

Where the patient is not previously carried off suddenly by syncope m one ot 
the more violent seizures, as is often the case, well-marked symptoms of structural 
disease of the heart often eventually manifest themselves ; and the scene closes 
amidst permanent derangement of the circulation and respiration, serous efRisions, 

haemorrhages, &c. 

Seat and Nature. Great difference of opinion has long existed as to the true 
nature of this affection, some authors looking upon it as invariably connected with 
organic disease, whilst others view it as merely spasmodic or neuralgic, and cori- 
sider any co-existent structural changes, (which, they assert, are quite indetermi- 
nate in their nature) as mere coincidences, or, if connected at all, rather related as 
consequents than causes. Reference to the results of the numerous post-mortem 
examinations recorded by various writers, shows that though organic disease of 
some kind or other has been found in a large proportion of cases, yet in many 
nothing of the kind has been detected. We are accordingly disposed to side with 
those who believe that angina pectoris, at least in its less inveterate modifications, 
may exist altogether independent of structural changes. It is only in the more 
aggravated and prolonged cases that such alterations have been very conspicuous. 
When they occur, their most fi-equent seat is undoubtedly in the heart, pericar- 
dium, or great vessels. Amongst the lesions which have most frequently been 
met with, are ossification of the valves or orifices of the heart, of the coronaries, or 
of the arch of the aorta; hypertrophy, dilatation or softening of the heart: exces- 
sive fatty deposition, either on this organ or in the anterior mediastinum; effiision 
itito the pericardium or pleura ; and disease and enlargement of the hver. 

Being comparatively a rare disease, and consequentiy but few cases falling un- 
der the care of any one individual practitioner, of tiie numerous theories, formed 
as to its nature and seat upon its first beginning to attract attention, most were 
deduced fi-om very inadequate premises, each observer ascribing it to that particu- 
lar form of organic disease in connexion with which chance had most frequentiy 
presented it to him. Thus Parry, and several others in imitation of him, referred 
it to ossification of the coronary arteries ; FothergiU to deposition of fat on the 
heart, and in its neighbourhood ; Latham, Brera, and Zechinelli, to enlarged liver, 
and consequent pressure on the heart, or sympathetic derangement of its function. 
More enlarged observation has, however shown, that none of these appearances 
are essential to its production; or, in other words, that it may exist without anyot 
these lesions ; whilst they, on the other hand, may be detected on dissection, 
though none of the characteristic symptoms of angina had been present dunng 
Kfe. 
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Heberden, though, as we have stated, the first express writer on the subject 
(with the exception perhaps of Sauvages), seems to have entertained more com- 
prehensive and just notions of its true character than the majority of those who 
have succeeded him. Guided rather by the well-marked morbid phenomena 
which characterize it during life, than by the variable and uncertain structural 
changes sometimes found after its fatal termination, he came to the conclusion that 
it was truly of a spasmodic nature. Thus the attack is ordinarily sudden in its 
commencement and cessation, the intervals of health being, at least at the first, 
perfect : mental distress often induces the paroxysm, and opiates and stimulants 
occasionally procure relief; there is no inflammatory quickness of pulse, and the 
seizures in the more advanced stage of the disease often comes on, as already 
mentioned, after the first sleep, as is the case with many other spasmodic affec- 
tions. Our best recent authorities take very similar views of its nature ; thus 
Laennec thinks that though it often complicates organic disease, and more espe- 
cially that of the heart, it is in its nature independent of it, being essentially a ner- 
vous disorder affecting primarily either the cardiac or the pneumogastric nerves, 
or both, according as the heart or the lungs and stomach are affected, or all three • 
simultaneously: that the nerves of the brachial plexus become secondarily affected, 
as likewise the superficial cervical plexus supplying the front of the thorax ; and 
sometimes, but much more rarely, those of the lumbar and sacral plexus, giving 
rise to pain in the lower extremities, and occasionally to pain and swelling of the 
testicles. The analogy of its phenomena in diseases of acknowledged nervous 
origin, as sciatica and tic douloureux, is, he thinks, complete ; the prominent fea- 
tures of each consisting in numbness and pain in the course of the nervous rami- 
fications, with which, occasionally, slight tumefaction is associated. M. Desportes 
had frequently advocated very similar views, save that he limited the source of the 
disease to the pneumogastric nerve. By M. Andral likewise it is conceived to be 
a mere " modification of the innervation ;" occasionally indeed accompanying or- 
ganic disease, but then commonly only as a subsequent complication, or, as he 
states it, an epiphaenomenon ; or else, on the other hand, obviously preceding the 
existence of the structural lesion, for many cases terminate fatally before any such 
permanent alteration has come into being. As a farther evidence as to its true 
nature, we sometimes find it alternate with nervous affections in other parts, as 
with gastralgia, sciatica, tic or headach, loss of sensibility in different regions of 
the body, spasms of the muscles, &c. Dr. Chapman, like Desportes, conceives it 
to be neuralgia of the pneumogastric nerve originally, spreading subsequently to 
other nerves, and to those of the heart amongst the number ; and supposes that 
the immediate cause of the irritation consists in irregular or misplaced gout, inas- 
much as recovery has been frequently known to ensue on the gouty action being 
excited in the extremities. Dr. Butter, who with Darwin fancied the affection to 
be placed in the diaphragm, has likewise ascribed it, as have many other writers of 
repute, to a gouty source. Dr. Hosack believes it to consist in a plethoric condi- 
tion, more especially of the heart and great vessels ; and similar views are ad- 
vanced by Dr. Forbes, in his able treatise on this affection in the Cyclopxdia of 
Practical Medichip. Dr. Forbes argues that its seat must be in the heart, as well 
from the frequency of sudden death in the paroxysm, for which derangement of 
no other thoracic or abdominal organ would adequately account, as from the un- 
questionable frequency with which cardiac lesions are found in those who have 
perished by it. These lesions, it is true, are not its immediate or essential cause, 
which is more probably some unusual irritability of the nerves of the organ ; but it 
is a well established general fact that diseased organs are thereby more disposed 
to neuralgic pains. He divides the disease into organic and functional, each of 
these being again sub-divided into the idiopathic and sympathetic varieties. The 
simple functional angina he conceives to be very rare; many cases set down as' 
such being really examples of a degree of disproportion between the cavities of the 
heart, which from its slightness has been overlooked. The sympathetic variety, 
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on the contrary, or that which is called into being by the reaction of disorder in 
other organs, is comparatively common. 

Dr. Hope thinks that any thing capable of irritating the heart, or rendering it 
morbid and susceptible, may suffice to produce the regular symptoms of angina 
pectoris; and hence concludes that organic disease of the heart must needs be a 
most influential cause. He even asserts that he never saw a very aggravated case 
without such organic disease. The worst cases which have fallen under his 
observation have been instances of osseous and cartilaginous degeneration of the 
heart or great vessels, and more particularly of the coronary arteries, the valves 
or orifices. He believes, that where the elasticity is thus impaired, any exertion 
which is calculated to over-distend them cannot fail to be productive of uneasy 
sensations, the amount of which will vary with the nervous susceptibility of the 
part and of the individual. In the less severe examples of the disorder he has 
often met with hypertrophy and dilatation, Avith or without softening of the heart; 
whereas in the mildest degree of all, which is very common in hysterical and 
hypochondriacal or dyspeptic patients, occurring in the form of spasmodic aching 
pain in the anterior part of the chest, extending sometimes to the neck and sto- 
mach, with or without pain in the arms, there has been no organic disease at all. 

It has been made probable by Dr. Corrigan that several symptoms of the group 
which generally go under the name of angina pectoris, — paroxysms of dyspnoea 
induced by exercise, a sense of tearing asunder within the chest, together with 
anxiety and mental distress, — may originate in aortitis, or inflammation of the 
mouth of the aorta; which will occasionally yield, even when of rather long 
standing, to leeching, counter-irritation, and a mild mercurial course. M. Sor- 
mani, the editor of Testa's work, likewise seems to incline to the opinion of its 
being occasionally of an inflammatory, though much more frequently of an organic 
nature. 

No age except that of early childhood seems absolutely exempt from this dis- 
order; in the great majority of instances, however, it does not make its incursions 
before the fiftieth year. Females are very much less liable to it than males in 
its severer form, or that accompanied with organic disease of the heart or great 
vessels; though in its milder grades they often suffer from it. In estimating its 
comparative frequency in the male and female sex we must not be guided alto- 
gether by the printed relations of cases, as it is generally only those of a more 
formidable character, with organic complications, which have been selected for 
this purpose. It is more a disease of the higher orders, who live full and take 
insufficient exercise, and hence have the nervous as well as the vascular system 
in an unhealthy state, than of the lower or labouring classes. 

Complications. We have already called attention to the frequent co-existence 
of diseases of the heart and great vessels with this affection, and to the powerful 
predisposing influence they exert in regard to it. Thinness and weakness of the 
parietes of the heart, and disproportion in various degrees between its several 
cavities, are, as Dr. Forbes has very justly remarked, amongst the morbid con- 
ditions of this organ which may most readily escape observation, and which 
require therefore to be very carefully sought after. 

Dyspepsia, in some of its varied forms, is a very common precursor and con- 
coniitant of angina pectoris, inasmuch as it reduces the tone of the nervous sys- 
tem and so renders the heart as well as other parts prone to nervous disorder; and 
a temporary increase of the derangement of the stomach is, at the same time, no in- 
frequent exciting cause, also, of the attacks of the disorder. Diseased enlargement 
of the liver, commonly a secondary affection ensuing upon long continued disor- 
der of the stomach and bowels, may, no doubt, in its turn, both by pressure and 
sympathy, add still farther to the existing morbid tendencies witliin the chest, 
though its importance has been greatly exaggerated by Portal, the elder Latham, 
^nd Brera. 
. In females, utei-ine and hysterical complications are not infrequent. Both ex- 
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cessive and deficient menstruation exert a very powerful influence in deranging 
sympathetically the action and nervous sensibility of the heart. But of all the 
complications, one of the most frequent and important is a plethoric condition of 
the vascular system — a state which accounts, as Dr. Forbes has remarked, for 
the frequent co-existence of angina with gout; its ordinary occurrence in persons 
at an advanced period of life, and more especially in men who indulge in luxu- 
rious living, and who, being exempt from the necessity of regular bodily labour, 
are prone to. obesity; as well as for the striking benefit of depletion and a reduced 
diet in a great proportion of cases. 

Diagnosis. The only disease with which angina pectoris is likely by the inex- 
perienced to be confounded is asthma. To the mode of distinguishing them we 
have already alluded. It is only necessary to add here, that asthmatic attacks, from 
the first, manifest a preference for the evening or night; that dyspnoea accompanied 
by wheezing and cough, is their prominent symptom; that there is a craving for 
fresh air which is quite peculiar; and, finally, a speedy remission of the symptoms 
on the occurrence of free expectoration, — none of which things are commonly ob- 
served in the affection we have been considering. Theprognosi-s in angina pectoris 
depends partly on the vehemence of the symptoms, but still more on the character 
of the complications. In the mere functional or sympathetic cases of hysterical or 
dyspeptic origin, especially where the paroxysms are not of a very aggravated 
nature, it is comparatively favourable, as these conditions are often within the influ- 
ence of regimen and medicine, and the neuralgic pain is generally of a less obsti- 
nate character. It was probably from particular reference to such cases that Laen- 
nec spoke of the disorder as one ordinarily of little danger. Where complicated 
with obvious organic disease of the heart or great vessels, and even in cases where 
there remains a doubt on this point, and especially if dropsical symptoms have 
manifested themselves, the prognosis should be a very cautious one. The known 
frequency of the occurrence of structural change at some period of the disease, 
as well as its liability to terminate in all its stages in fatal syncope, must ever 
cause it to be regarded as a very formidable affection. 

Treatment. This is obviously divisible into two parts, — the object of the one 
being to give immediate relief in the paroxysm; that of the other, applicable to the 
intervals, to reduce the nervous irritability of the heart and of the system gene- 
rally, and where possible, to get rid of the exciting causes, and more especially of 
such functional derangement in other organs as is known to exercise a disturbing 
influence over the heart. The treatment proper, both during the seizure and 
subsequently, will in a considerable degree depend on the state of system in which 
the disorder makes its appearance. Where the patient is of a debilitated nervous 
habit, the use of carminatives, stimulants, antispasmodics, and anodynes are our 
chief resources, though unfortunately often very inadequate ones, during the 
paroxysm. The relief ordinarily ensuing on the expulsion of flatulence justifies 
the use of the first named class of remedies. The presence of wind in the sto- 
mach will alone at times give rise to a painful sensation in the region of the heart, 
and even greatly derange its motions. The sense of pain and spasm in the prac- 
cordial region, over the chest and in the arm, together with the absence of aU 
inflammatory symptoms, first suggested the use of the other classes of remedies 
just named. When opiates are had recourse to, they should be administered in 
a full dose to give them any chance of being useful. Many practitioners are, 
however, opposed to their employment — and perhaps with reason in such cases 
where there is considerable organic disease of the heart. The use of the diffusi- 
ble stimulants, as ether, ammonia, or champhor, — or of antispasmodics, as castor, 
valerian, or assafoetida, &c. — is more universally applicable. Hydrocyanic acid, 
in the dose of a couple of drops, in champhor mixture, or in a solution of assa- 
foetida, is well suited to cases connected with gastric irritation. 

In cases where the action of the heart is particularly feeble, stimulant fi-ictions 
to the back and chest are proper, along witli sinapisms, or warm flannels, impreg- 
nated with turpentine, over the praecordial region. Stimulating fopt-baths and 
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maniluvia may always be had recourse to, and are peculiarly applicable to those 
cases where misplaced gout is suspected. A warm aperient or a terebinthinate 
injection should be administered in the more protracted cases, particularly where 
the bowels have been previously deranged ; and if the stomach has been disordered 
by the quantity or quality of a previous meal, a mild emetic may be ventured on ; 
or if acidity be complained of, magnesia or an alkaline ought to be given in an 
aromatic mixture. 

In stout and plethoric patients, in whom the pulse is tolerably strong, or where 
if weak we have reason to think such weakness may depend on the heart and 
great vessels being gorged with blood, and hence unable to react freely on their 
contents, cautious venesection is clearly indicated, and has the sanction of Parry, 
Hosack, Forbes, and other practitioners of high authority. When appropriately 
employed, it has produced more rapid and striking relief than any other single mea- 
sure whatever. 

In dubious cases, cupping or leeching over the chest or back may be substi- 
tuted. After the employment of depletion in cases of the kind alluded to, the other 
remedies mentioned above have appeared of much greater efficacy than when 
prematurely exhibited. When, however, there is reason to suspect, from the pre- 
vious history of the case, a passive dilatation of the heart or softening of its walls, 
we should abstain entirely from all such depletions, as a very slight depressing 
cause might here suffice to arrest irretrievably the motion of the heart. 

In those slighter neuralgic cases where the parietes of the chest seem chiefly 
implicated, dry cupping and acupuncturation are deserving of trial. 

As to the treatment in the intervals, no rational plan can be foimed without a 
correct estimate of the morbid elements present in each individual case, and more 
especially the recognition of organic disease where it exists, the just appreciation 
of associated disorder in other organs, and an accurate acquaintance with the con- 
stitution of the patient, and his habits both of mind and body. Where structural 
disease of the heart is ascertained as the predisposing cause of the attacks, the 
treatment appropriate to retarding its increase, reducing the irritability of the sys- 
tem, and improving the general health, of which we shall hereafter have occasion 
to speak, will of course constitute the most important part of the management of 
the case, in conjunction with the scrupulous avoidance of all the known exciting 
causes of the paroxysm, and more especially of all violent exertion of the body, 
agitating passions, anxiety of mind, intense application to study or business. 
Many a valuable life, has been instantly and prematurely terminated, like that of 
John Hunter, by a paroxysm of vexation, induced by some lamentably tri\ial and 
unworthy cause. The importance of a well-regulated mind, the result of constant 
moral discipline and of a studied system of self-control, tending to make the patient 
hang loose to the ordinary passing affairs of life, cannot be too strictly enforced. 
He should be made clearly to understand, that the prolongation of his life is, in 
this respect, in a manner in his own hands. 

Where the disorder is purely or chiefly neuralgic, or dependent on passive en- 
largement or debility of the heart's structure, the use of the carbonate of iron or 
of the protoxide in its nascent state (a most valuable preparation,*) some of the 
other metallic tonics, as arsenic, or the salts of zinc, silver, or copper, bark, or 
the sulphate of quinine, especially where the patient has been exposed to malari- 
ous influences — together with a nutritious unstimulating diet, regular easy exer- 
cise, the enjoyment of a bracing atmosphere, and cheerful recreation of the calmer 
kind, — are our chief resources. Of exercise the most appropriate is that taken 
on horseback or in a carriage, fatigue and all undue excitement of the circulation 
being carefully avoided. The gentle excitement, at once of mind and body, 
arising from travelling by easy stages, in an interesting country, has often had a 
very happy influence in this as well as in so many other nervous and spasmodic 
affections. When the attacks are apt to take place in the night, Heberden's prac- 

* For an important paper on ihe best mode of obtaining and administering this substance, 
by Mr. Donovan, see Dublin Med, Journ, for March, 1840. — Author. 
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tice of administering an opiate at bed-time is worthy of imitation. The narcotic 
alcaloids, both internally and externally, have recently been much extolled; and 
tincture of iodine, in full doses, is recommended by Dr. Oliver, of Massachusetts. 

As derangement of the digestive organs so frequently complicates the other 
sources of this disorder, and seems not seldom in itself to be a very principal ex- 
citing as well as predisposing cause of the paroxysms, it should receive a very 
ample share of attention in every case where its existence, in any of its varied 
forms, can be detected. A temperate scale of diet, with great moderation in the 
use of fluids, and the scrupulous avoidance of every even occasional excess or 
over-distention of the stomach, together with a total abstinence from wine or 
other stimulants (at least in the majority of instances;) the regulation of the bowels 
by the mildest aperients, or still better, if possible, by the quantity of food; the 
early correction of acidity or other vitiated secretions; the gradual improvement 
of the tone of the stomach and bowels; and the speedy reduction of all irritation 
or inflammatory action in the liver, or any other portion of the chylopoietic vis- 
cera, — are amongst the most important points in the treatment of such cases. 

A gouty or plethoric tendency requires the observance of a system of diet and 
regimen to be enforced with peculiar strictness; and regular exercise, which in a 
moderate form is proper in almost every variety of the disease, in order to pro- 
mote the healthy play of the functions and strengthen the nervous system, without 
exciting the heart, is here peculiarly called for. The cautious employment of 
colchicum promises to be occasionally useful; and the importance of the promo- 
tion of a free state of the bowels, with attention to the hepatic and urinary secre- 
tions, is never to be lost sight of. 

Counter-irritation in the form of issues to the thighs, frequently renewed blis- 
ters between the shoulders, tartar-emetic ointment, croton oil, a seton or perpetual 
bhster over the region of the heart or in the epigastrium, have sometimes been of 
peculiar service in the more chronic forms of the affection. The great benefit 
occasionally observed to ensue, upon the spontaneous occurrence of an haemor- 
rhoidal discharge, or of ulcers, or eruptions on the extremities or other parts of 
the body, sufficiently indicates the propriety of establishing such artificial drains 
or counter-irritations as have just been mentioned, and doubtless first led to their 
adoption. A very convenient form of establishing a purulent discharge in such 
cases, employed by Dr. Hutchinson, as mentioned by Dr. Copland, consists in 
the application to the skin of the bark of mezereon root, soaked in water and de- 
prived of its external cuticles, and retained in contact with the skin, by means of 
a large patch of adhesive plaster. It must be renewed for a day or two, till the 
purulent secretion is established, and this may subsequently be maintained for 
such a period as is desirable by the occasional reap|)lication of the bark. M. 
Richard, we find, mentions other species of Daphne, which, after maceration in 
vinegar, are similarly employed by the people in France, and some more southern 
countries. The application, he adds, sometimes excites an inconvenient degree 
of itchiness and irritation, with cfcps of pustules, rendering frequent tepid ablu- 
tions, with water or a decoction of marsh-mallows, necessary. 

We have known a belladonna plaster over the prgecordial region, renewed 
every week or ten days at farthest, to procure very considerable alleviation of the 
attacks. 

Respect for the name of Laennec induces us to state, before quitting this sub- 
ject, that he had great faith in the application of a couple of magnetized steel 
plates, one over the heart, and the other with its pole opposite to it on the back, 
so placed with a view to causing the magnetic current to pass directly through 
the suffering organ. Whether the beneficial influence of this arrangement, which 
he states he had frequently witnessed, was not in a greater degree dependent on 
the reaction of the imagination of the patient on his nervous system, than on any 
direct magnetic agency operating on the cardiac and associated nerves, we shall 
not take upon ourselves to decide. Its good effects seemed occasionally to have 
been promoted, as we can well believe, by applying a small blister under the an- 
terior plate. 
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NEURALGIA OF THE HEART. 

Sy ni ptom s. — N alu re. — Treat ment. 

Under this title has been described, by Dr. Elliotson and other recent authors, 
an acutely painful, intermittent affection of the lieart, obviously of a nervous cha- 
racter, which seems to differ from angina more in respect to the small number of 
parts which are drawn into morbid consent with the suffering cardiac nerves, than 
in regard either to its nature or appropriate treatment. It consists in an acute 
lancinating pain, often of great intensity, darting through the prsecordium from 
before backwards, and coming out under the left shoulder. It is ordinarily con- 
fined to the heart itself, the respiratory system continuing quite unaffected. 
Those cases in which the pain extends to the left arm and side of the neck, and 
still more those in which the parietes of the chest are implicated, must be referred 
to the head of angina. 

Intermediate cases, it must be confessed, present themselves in practice and 
baffle classification. It is of pure neuralgia of the heart, however, that we mean 
here to speak, or that condition which involves the sensitive function of the car- 
diac nerves alone. The sounds and motions of the organ are here commonly 
little or not at all affected, though this is not invariably the case. The attacks 
recur often, without any apparently adequate exciting cause, and, unlike angina 
in its early stages, even when the individual is quite at rest. The intervals are 
various, being sometimes only of a few hours' duration, and sometimes of many 
days. Like other neuralgic affections, it occasionally manifests a tendency to 
periodicity; and when the acute pain of the attack has diminished, it frequently 
leaves behind, for a considerable time after, an uneasiness or dull aching in the 
region of the heart. The anguish in the more exquisite form of the disorder is, 
during the seizure, often quite overpowering. In its inferior grades, however, it 
is merely like a stitch, or crampish pain, seeming for an instant to take away the 
breath, and followed by a quick forced sigh or sob: in this latter degree it is by 
no means an uncommon occurrence, and is one apparently of little importance, 
being, like other pains of a nervous character, frequently merely the result of 
sympathy with the stomach when distended by flatulence or irritated by acidity, 
though at other times it seems to be connected with over-distention of the vascu- 
lar system. The duration of this complaint is quite uncertain, as it sometimes 
continues to recur for years in spite of all treatment. It appears most frequently 
to originate under the influence of long-continued over-exertion of mind or anx- 
iety acting on an irritable and nervous temperament, and is sometimes connected 
with a rheumatic or gouty tendency. A malarious source has been, in some 
cases, and apparently with reason, suspected. The upper part of the spine 
should in every case be carefully examined, as a very similar pain may arise 
from irritation or disease within the vertebral canal. The excessive use of strong 
tea, in certain idiosyncrasies, is occasionally, and not unfrequently we beheve, 
the unsuspected cause of acute pain in the region of the heart, together with a 
sense of faintness and impending syncope, of which a well-marked instance has 
been recorded by Dr. Edward Perceval. [Dub. Hasp. Rep., vol. i.) 

Treatment. Most of what has been said in respect to the treatment of angina 
pectoris is equally applicable to this more limited affection. As, however, it 
seems much less commonly to be complicated with structural disease of the heart, 
narcotics both externally and internally may be more freely employed, as for ex- 
ample, opium in combination with camphor, or fractional doses of the narcotic 
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alcaloids, the salts of morphia, hydrocyanic acid, &;c. Ether, ammonia, and 
other stimulants, along with anti-spasmodics, may likewise be had recourse to, 
in order to procure relief during the paroxysm. Some of the more speedy forms 
of counter-irritation, as by means of mustard, ammonia, or turpentine, or the local 
application of heat in a degree sufficient to redden or even slightly blister the 
skin, in the manner alluded to in the last section, should also be immediately put 
in practice. In the intervals a belladonna plaster should be worn, or an ointment 
containing veratria employed. Where these fail, as will too often be the case, 
we must have recourse to some of the permanent forms of counter-irritation 
spoken of in a previous page, and persevere steadily in their use for a very con- 
siderable period; whilst we endeavour simultaneously to regulate the action of 
the bowels, and to give tone to the stomach and system generall)^, as it is by 
such means, more, perhaps, than all others put together, that the tendency to neu- 
ralgic affections is most frequently and permanently removed. 

The empirical use of purgatives has, in some rare instances, been crowned 
with complete success; and tlie trial of a mild mercurial course is justifiable in 
gases which have resisted other methods of treatment. When a rheumatic, ma- 
larious, or gouty origin is suspected, the treatment should be modified in refe- 
rence to it. Quinine, Fowler's solution, colchicum, turpentine, hydriodate of 
potass or of iron, the corbonate of iron, and nitrate of silver, have all severally ap- 
peared useful in different instances. The disease, however, is in many cases so 
obstinate, that we run through all our resources in vain, and are fain at length to 
resign it to its course and to the slow influences of time and gradual change of con- 
stitution. Great temperance in food, arid abstinence from all stimulant beverages, 
especially malt liquors, suit best with the majority of cases; some, however, have, 
on the contrary, gone on better on a fuller diet, and a moderate use of wine; whilst 
change of air, cheerful recreation, and regular exercise, have appeared beneficially 
applicable to all. 
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OR INFLAMMATION OF THE EXTERNAL MEMBRANE OF THE HEART. 

Anntomical characters. — Symptoms. — Physical signs. — Frequency. — Chronic Pericarditis. — 
Duration. — Complications. — Prognosis. — Diagnosis. — Causes. — Treatment. 

Inflammation of the external serous covering of the heart, and of the sero- 
fibrous sac in which the organ is enclosed, the symptoms of which were rec- 
koned so obscure by Corvisart and Bayle, and even by Laennec, has become, 
since the publication of a valuable memoir on the subject, by M. Louis, a few 
years ago, much better understood, more easily recognised, and consequently 
more susceptible of successful treatment. As some of the most important of the 
phenomena by which its presence is discovered are of a physical Icind, and as 
the mode of their production cannot be comprehended without a previous know- 
ledge of the anatomical changes in which they originate, we shall commence with 
an account of the morbid appearances usually characterizing this affection. 

Jinatomical characters. Inflammation of the pericardium, like that of other 
serous textures, is characterized by redness, and by effusion of coagulable 
lymph, and of a fluid generally of a serous nature, but varying somewhat in its 
appearance and composition. The redness, which may depend either on injec- 
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tion of the capillaries, or on the effusion of hlood into the sub-serous tissue, and 
the subsequent infiltration from that source of the serous membrane itself, assumes 
various forms, clotted or mottled, in stripes, or patches, or widely diffused. Yet 
sometimes, where the case has terminated fatally while the inflammation of the 
part was still in its nascent state, no redness has been found after death; proba- 
bly rather, hs in the parallel case of erysipelas, in consequence of the dilatation 
of the minute vessels not having been sufficiently long in existence permanently 
to overcome their contractility, than from the actual absence of such redness during 
life. The membrane itself is rarely notably changed either in respect to thick- 
ness or transparency, the appearances which have sometimes been mistaken for 
such alterations being really produced by the presence of a closely adhering false 
membrane. In the very earliest stage the serous membrane has been thought to 
be somewhat drier and less polished and slippery than natural; and at a 
more advanced period it becomes more easily detached from the heart than it 
should be. 

The coagulable lymph, which is partly secreted in that form, and partly a de- 
position from the effused serum, exists in very various quantities, sometimes 
covering the whole pericardium in the entire of its opposed surfaces, and some- 
times confined to a limited portion of it, dispersed at times in irregular masses, 
but more commonly expanded in a membranous form, and varying in thickness 
from the fraction of a line to several lines. The unattached surface of the false 
membrane thus originating differs somewhat in its external appearance from that 
observed on other serous membranes, in consequence of the perpetual movement 
of the contained organ and the incessant change of relation between the opposing 
surfaces of the pericardium. It has thus often an irregular areolated appearance, 
alternately compared, according to its degree of fineness or coarseness, to the re- 
ticulations of a sponge, to the cells of a honey-comb, or those in the interior of 
the second stomach of the cow. At other times its surface, tuberculated or stud- 
ded over with slight prominences, has caused it to be likened to the exterior of a 
pine-apple; or, if more jagged and irregular, to the appearance produced on sepa- 
rating two plates between which, butter of a soft consistence had been compressed. 
The false membrane may present, moreover, a rough and shaggy appearance, 
from being thickly covered over with flocculent shreds, or when it has been some 
time secreted it may be arranged in undulating furrows or wrinkles. Where re- 
cently poured out, it is of a pale yellow colour and soft texture, like the buff' or 
inflammatory crust of the blood, but becomes gradually firmer with time. Occa- 
sionally it has a reddish tinge, especially when any blood has been effused into 
the pericardium, and when organization is commencing. 

Sometimes it presents the appearance of a succession of layers, ascribable to 
the repeated recurrence of the inflammatory process; at others the whole peri- 
cardium is strewed over with minute, softish, albuminous granulations. Where 
the lymph is not early absorbed, adhesions commonly take place between the 
opposing surfaces (if not prevented by the quantity of serum present,) and thus 
all farther continuance of the morbid effusion may be prevented, and the progress 
of the disease arrested — too often, however, the truce is only temporary, being 
succeeded, in consequence of the shrinking and condensation of the organized 
adhesions, by subsequent limitation and embarrassment of the heart's movements, 
and eventually by morbid alterations in its parietes or internal structure. It is 
only where the early and active interposition of art, or the salutary efforts of 
nature have cut short the disease in its very origin, or led to the speedy absorp- 
tion of the plastic matter, as well as of the accompanying liquid effusion, that 
both sets of evil consequences, the immediate^and the remote, are with certainty 
escaped from. That such a result is attainable — nay, even in a great proportion 
of cases actually obtained — we have evidence in the frequency with which slight 
traces of old pericardial inflammation arc met with on dissection, though no per- 
manent disorder of the heart's action had existed during life, nor was any other 
alteration of its structure discoverable after death. The white spots or patches 
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of condensed cellular membrane, so often observed on the free surface of the 
pericardium, and which may, with care, commonly be dissected off, are 
instances of such partial and passing inflammations; as are likewise those in 
its sub-serous cellular tissue, which, according to Dr. Hodgkin, are by no means 
of rare occurrence. Where adhesions take place, the lymph soon becomes 
organized and converted into cellular tissue of various degrees of firmness and 
condensation; and such adhesions may ensue, as has been shown by Dr. Copland, 
though the lymph should originally have been effused only on one of the op- 
posing surfaces of the pericardium, as by contact the inflammatory action is soon 
excited on the other. The rapidity with which the process of secretion and in- 
cipient organization occasionally takes place in pericarditis is very striking. 
Where the inflammation has run very high, sometimes the external surface of 
the sac throws out lymph, and becomes adherent to the adjacent pleurae. 

In old cases the connexion between the bag of the pericardium and the heart 
is often very close, and it is such instances which have probably occasionally 
been described by the older pathologists erroneously as examples of congenital 
absence of this membrane. Where the agglutination takes place in an early 
stage of the disease, and whilst the contractions of the heart still retain a con- 
siderable portion of their vigour, the lymph, being as yet recent and ductile, is 
readily drawn out into long strings or loose adhesions, which do not so materially 
impede the future movements of the organ. The closest and most unyielding 
ones,, on the contrary, were thought by Laennec to be peculiar to the more 
chronic cases of the disease, in which the adhesions were, by the presence of 
fluid, long prevented from taking place, so that the effused lymph had, previously 
to such union, acquired a considerable degree of firmness and density. This, 
however, is not in conformity with the experience of Dr. Hope, who thinks he 
has observed these intimate adhesions to be the result more frequently of the 
more acute forms of inflammation. 

The liquid effusion of pericarditis in its earlier stages differs from that of hydro- 
pericardium, afl:erwards to be mentioned, in deviating more in its composition and 
appearance from the natural serous fluid, being a mixture of this with coagulated 
lymph, and sometimes with pus, or more rarely with blood. It is hence of various 
colours, more commonly of a pale greenish or yellowish hue, or a mixture of both, 
and has its transparency often considerably impaired by the flakes and shreds of 
coagulable lymph which float through it. If this latter substance be in a very sub- 
divided form, it gives to the liquid a whey-like appearance, or even a milky opales- 
cence. In respect to quantity, if unfortunately the patient's death afibrds an 
opportunity of examining the fluid within the fii'st few days of the disease, it rarely 
faUs short of eight or nine ounces, and has been known to amount to so much as 
three or four pounds. As the inflammatory action begins to diminish, the process 
of absorption resumes its activity, and very quickly reduces the superabundant 
fluid, so that the coagulable lymph now comes to predominate. In some rare cases 
connected with previous disorder of the general liealth, pui'ulent matter is secreted 
from the first, and almost without any traces of coagulable lymph ; but more com- 
monly it is at a later period that the formation of pus commences, namely, in that 
more advanced stage of the inflammation where, from the neglect or the inade- 
quacy of treatment, it threatens to pass into the chronic stage, and where neither 
the absorption of the early effusion nor yet the salutary adhesion of the plastic 
coating has been effected. Of thirty-seven cases analyzed by Louis, the effusion 
was sero-sanguinolent in five, entirely serous in nine, sero-purulent in fifl;een, and 
true pus in seven. Where the tendency to suppuration predominates over that to 
the formation of coagulable lymph, the effused fluid is of a more uniform and 
creamy consistence. 

Where pericarditis occurs in a chronic form, the redness is less vivid than in the 
acute, but the larger vascular ramifications from which the inflamed capillaries arise 
are commonly more developed. The long continued pressure of the effused fluid 
seems materially to interfere with the vigour of the heart's pulsations, the organ 
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having from this cause often a wasted, as well as a whitish and macerated, ap- 
pearance ; though this is still more common in Hydrops pericardii, in which the 
liquid is thin and serous. Even in the chronic stage there is still a possibility of 
the fluid being absorbed and adhesions taking place, though the chances of such a 
termination are very much less considerable than in the acuter form, both on 
account of the nature of the effusion, the local condition of the parts, and the deeply 
deranged state of the general health which is commonly induced. The formation of 
adhesions, however, though to a certain degree protective, does not absolutely pre- 
clude the recurrence of inflammation in the false membranes; and the chronic form of 
the disease may from time to time give place to more acute attacks, which materially 
accelerate the approach of the fatal termination. In some instances, small collec- 
tions of purulent matter are met with in the interstices of the adventitious mem- 
branes ; and in strumous subjects they occasionally, though rarely, become the 
seat of tubercular deposition, just as has been observed in the parallel cases of 
inflammation of the peritoneum and pleurae, occurring in connexion with a scro- 
fulous tendency. 

A slight degree of thickening may take place in the pericardium fi-om chronic 
inflammation ; where, however, this appears to amount to any thing considerable, 
an attentive examination will generally show that the change is extrinsic to it, and 
either seated in the sub-serous cellular substance, which has become hypertrophied, 
or that it depends on the organization of very closely adherent, equally distributed, 
and smooth false membranes on its secreting surface. 

The false membranes of pericarditis may eventually not only become very dense 
cellular tissue, but even pass into a state of fibro-cartilage or bone. M. Louis has 
recorded a case of the latter kind where the base of the heart was surmounted by 
a broad osseoi>s zone ; and Burns, Laennec, Bertin, Adams, Smith, and others, have 
met with similar instances. 

Where the quantity of organized coagulable lymph is very considerable, its 
effects may be, like those from the compression by a fluid, previously alluded to, to 
induce atrophy of the organ; but much more commonly, by exciting its action, they 
give rise to the very opposite condition, that of excessive nutrition and inordinate 
enlargement. 

The inflammatory action sometimes seems to extend its influence to the super- 
ficial fibres of tlie heart itself, as is manifested in the softening and increased fria- 
bUity of the muscular tissue, its colour being either deepened into a reddish-brown 
tint, or in more chronic cases diminished to a pallid yellowish hue. More rarely 
the heart undergoes an increase of density. 

Symptoms. The functional derangements in these cases are variable, and in 
their ordinary combinations, far from sufficient, at least without the aid of the phy- 
sical signs, for the confident recognition of the disease. Amongst those most com- 
monly present are high fever generally preceded by rigours, pain in the region of the 
heart, irregularity of pulse, and palpitations, dyspnoea, anxiety, restlessness, and 
incapacity of lying on the left side, and a peculiar expression of countenance indi- 
cative of great distress. More rarely there is cough, vomiting, and difficulty of 
swallowing. As the disease advances there is extreme debility, suffocative pa- 
roxysms, and occasionally a tendency to syncope, with infiltrations of the face, or 
extremities, or both. 

The blood drawn exhibits the appearances characteristic of inflammation in the 
highest degree, being cupped and buffed, with a very firm coaguliun. The pulse 
in some rare cases is at first unaft'ected, or, according to Dr, Williams, sometimes 
slower than natural. The irregularity or intermission often alTords the earliest 
notice of the impending disease, though most commonly these peculiarities of 
action do not manifest themselves till a more advanced period. The fever, in- 
deed, presents itself in a great variety of forms. The pulsations at tlie wrist, to- 
wards the commencement more especially, are ordinarily frequent, full, strong, 
and regular, along with a hot and sometimes a moist skin; or they may be hard 
and jerking, along with violent impulse of the heart; or, again, small and wiry, 
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and quite at variance, as it were, with the strong action going on in the praecordial 
region. At other times, and more especially at a somewhat advanced stage of the 
affection, the pulse is small and weak, uneveh and irregular, the cutaneous sur- 
face being at the same time either dry and hot, or, more usually, cold and damp, 
especially in the extremities. The face may be flushed, and swollen, or pallid, 
haggard, and bathed in perspiration, and expressive of intense anxiety or anguish; 
and when the distressing sensations reach their acme, there is often incessant jac- 
titation, and uneasiness in every posture. 

The pain in the region of the heart is increased by pressure upon or between 
the corresponding cartilages of the ribs, or in the epigastrium, especially when 
directed upwards, towards that portion of the diaphragm on which the heart rests. 
The pain occasionally shoots outwards towards the back, and upwards towards 
the shoulder, and thence into the arm to near the €lbow. It is very various in in- 
tensity, being in some instances so excruciating, as in the case of the celebrated 
Mirabeau, as to cause the sufferer to look anxiously for death as a deli-verance; 
whilst in others, on the contrary, it is scarcely, if at all, complained of, save 
whilst pressure is being made in the regions just indicated. 

By very many patients the pain is referred to the epigastrium or left hypo- 
chondrium, much more than to the praecordial region. Mr. Mayne, in his ad- 
mirable account of this disease, states that it existed in the first of these situations, 
in ten cases out of the eleven analyzed by him: it was ordinarily exasperated by 
upward pressure, and was more circumscribed than that which occurs in connex- 
ion with inflammation within the abdomen; and there was commonly less dis- 
turbance of stomach, though there were some instances where this wafe rather 
a prominent symptom. In some cases a sense of constriction all over the left 
side of the chest, or a feeling of weight in the region of the heart, has been com- 
plained of, rather than actual pain. Pain, in some form or other, is certainly 
present in the great majority of cases. *t It may be of a burning, lancinating, or 
a stitch-like character, as in pleurisy; and is often increased by full inspiration or 
coughing, as well as by extending, or lying on the left side. The decubitus on 
the back is generally preferred in the earlier stages. Where severe inflammation 
of the pleurae, or acute rheumatism of the joints, precedes or accompanies it, the 
pain in the cardiac region may be so much thrown into the shade as to be readily 
overlooked. It was, however, in the simplest cases, that is, where there was 
neither pleurisy, nor pneumonia, that Laennec says he had observed this symp- 
tom to be most frequently wanting; these being the instances, too, in which the 
affection was most apt to remain latent. 

Palpitations and irregularity of the pulse are likewise amongst the more fre- 
quent symptoms; but as they are of an intermittent nature, it is often necessary, 
in order to detect them, to examine the patient very frequently, even within the 
course of a single day. They are commonly greatly exasperated by the slightest 
movement of the body, by coughing, or speaking, and are sometimes only per- 
ceivable after such exertions. The action of the heart, Avhich is ordinarily so 
vehement at the commencement, subsequently appears unusually weak when re- 
moved from contact with the chest by a profuse effusion; and its impulse is no 
longer confined to a single point, but may sometimes be felt in successive mo- 
ments in different parts of the praecordial region. 

The respiration is often short and laborious, and occasionally interrupted by 
sighs or hiccup, especially when the inflammation has extended to the surface of 
the diaphragm, in which cases likewise the risus sardonicus has sometimes been 
observed. The difficulty of breathing is accompanied moreover by a peculiarly 

* Chomel, after dwelling strongly on the circumstance of pain being much more frequently 
absent here than in any other inflammations, strangely adds that its intensity, where present, 
is rarely, if ever, augmented by pressure. (Diet, de Med.)— Xvthor. 

+ This is questionable : I should say it was more frequently absent than present, and very 
often is quite insignificant. G. 
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deep expression of anxiety, and, when the case is very severe, and especially if 
a fatal termination impends, amounts to orthopnoea. Where the dyspnoea comes 
on suddenly, and without any discoverable disease in the lung or its lining mem- 
brane, it is a symptom of great value, " Some feeling of dyspnoea, or faintness," 
says Dr. Williams, " especially on moving, is the most constant symptom, and 
this is generally accompanied by irregularity of the pulse. The contractility of the 
heart, which was, in the first instance, exalted by the inflammation of its mem- 
branes, -ultimately becomes impaired, the action lo&es its rhythm, becomes some- 
times palpitating, sometimes defective, and verges on syncope." Yet the actual 
occurrence of syncope appears, from the researches of Louis, to be much rarer » 
than has been commonly apprehended; and a reference to the cases recorded by 
Corvisart, Bertin, and Andral, proves it to be decidedly an infrequent symptom. 
The posture oftenest preferred by the sufferer, in the advanced stage, where the 
distress is extreme, is the sitting one, with the body leaning somewhat forward, 
or to the left side, as it were, to relax the inflamed membrane. 

The brain here oflen sympathizes deeply with the derangement of the heart's 
functions, as is manifested by the sudden starting from sleep in affright ; and at 
other times by the supervention of delirium and total loss of rest, and occasion- 
ally by the occurrence of spasmodic twitches, or even general attacks of con- 
vulsions. Yet such violent symptoms of reaction are by no means imiversal ; the 
constitutional sympathy being sometimes incredibly slight, a very inconsiderable 
degree of oppression having occasionally been alone complained of. 

Infiltration of the extremities is more peculiarly, though not exclusively met 
with in the more chronic cases ; and is often associated with a pallid or livid, 
and occasionally a puffy, state of the face, especially the eyelids and lips, aU of 
which are indicative of a high degree of obstruction to the course of the circu- 
lation. 

It has been remarked by M. Bouillaud that the cases of the greatest suflfer- 
ing, both general and local, are those of pleuritic complication, and especially 
where that portion of the pleurae which lines the diaphragm is affected ; and he 
adds, that in those cases where there is an extreme sense of suffocation and 
tendency to syncope, there commonly exists an abundant eff'usion into the pleurae 
as well as into the pericardium, and sometimes also polypous concretions with- 
in the heart. 

Sympathetic vomiting is one of the symptoms of nervous disturbance which 
sometimes makes its appearance, more especially in connexion with inflammation 
of the upper surface of the diaphragm ; and though doubtless ascribable in some 
instances to the vicinity of the peritonaeum and stomach, to the inflamed pericar- 
dium and pleurce, and the propagation of the inflammatory action, yet in others 
again it has probably its origin solely in the connexion of the nerves of those parts. 
Pain and difficulty of swallowing, apparently also of sympathetic origin, have been 
noticed in ^ few cases by Testa and others. Dr. Stokes, who has recalled atten- 
tion to this fact, adds, that he has known the same symptom to occur in connexion 
likewise with inflammation of the lungs and pleura; ; and that aphonia, moreover, 
has occasionally presented itself under similar circumstances ; and that he once 
observed very notable changes in the character of the voice to accompany the 
several stages of a pericarditis. He inclines strongly to the opinion that these 
phenomena are rather of vital than mechanical origin, inasmuch as, in the cases 
in which they were met with, there was no very considerable degree of effusion, 
nor, consequently, of pressure ; whilst, on the other hand, they have been absent 
where the heart and lungs have been most remarkably displaced and compressed 
by the existence of fluid in large quantity in the pleura and pericardium simulta- 
neously. 

The great dissimilarity of the symptoms in diflferent cases as well as their vari- 
ability in the same case, are very remarkable features of this affection, and may, 
in some degree, be explained by a reference to the varieties of pathological con- 
dition which exist, and more especially in regard to the eflTusion, its quantity and 
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nature. Thus, as Dr. Hope and Dr. Stokes have remarked, if this consists almost 
wholly of coagulable lymph throughout, or if the serum thrown out have been 
rapidly absorbed and adhesions been early effected, the circulation will be less 
interfered with, and less suffering will be produced than in those other more for- 
midable cases where there is a copious fluid effusion painfully distending the in- 
flamed membrane, pressing upon the heart, embarrassing its motions, and inducing 
weakness and irregularity of the pulse, faintness, anxiety, and a sense of suffo- 
cation, along with coldness and lividity, and incapacity of assuming the recum- 
bent posture. The supervention of such a group of symptoms at any period of a 
case indicates a very serious aggravation of the state of tlie local affection. Yet 
even the effusion of coagulable lymph alone, if in extraordinary quantity, may 
perhaps occasionally be their source ; as may likewise the coming on of inflam- 
mation in the muscular substance of the heart. The degree of morbid alteration 
requisite in any of these cases to effect a certain amount of disturbance will, of 
course, vary with the nervous irritability of the individual. The cases in which 
the disease may be most readily altogether overlooked, are those where the 
effusion is confined to coagulable lymph, and where this exists only in very small 
quantity. {Stokes.) 

Physical signs. The impulse of the heart at the commencement is ordinarily 
much augmented and abrupt, accounting for that throbbing or jerking character 
of the pulse which has been noticed. 

The sounds are likewise increased in intensity, and, when endocarditis co-ex- 
ists, as is so often the case, are accompanied by a bellows-murmur. Very early 
in the course of the disease, as on the second or third day for instance, a faint 
rubbing or rustling sound [bruit de frottemenf, or to-and-fro sound — murmur 
of ascent and descent, &c.,) such as that produced by the friction of silk-paper 
or parchment, is frequently audible, accompanying both sounds of the heart. 
This is most commonly first heard near the centre of the sternum, a little to the 
lefl; of the mesial line, that is over against the base of the heart. It gradually assumes 
a louder, rougher character, and generally extends eventually over the whole re- 
gion of the heart, and materially obscures the natural sounds of the organ, though 
they may still be recognised by applying the stethoscope near the top of the ster- 
num. It has its source in the friction of the opposed surfaces of the effused 
lymph, which, even whilst still very thinly spread and soft, is quite sufficient for 
its production, as has been fully ascertained by the experiments of Drs. Williams, 
Clendinning, and Todd. Whether the first stage, or that of simple congestion and 
dryness of the membrane, be capable of giving rise to it, in a minor degree, is 
still doubtful : the experiments of the gentlemen just named render it, indeed, very im- 
probable that it is ever heard except in those cases where ecchymosis under the peri- 
cardium, or some slight traces of coagulable lymph on its polished surface, already 
exist. 

The rubbing sound occasionally somewhat changes its character, and be- 
comes perfectly similar to the creaking of leather in the sole of a new shoe or 
saddle [cris de cuir — leather creak.) This was first observed by M. Collin; and 
though Laennec was latterly skeptical as to its import or reality, it has since been 
fully confirmed as a valuable sign of pericarditis by Stokes, Reynaud, Watson, 
Mayne, Bouillaud, Williams, and others. Dr. Copland has likewise noticed it, 
but thinks that it occurs chiefly in the chronic stage of the disease, and that it is 
dependent on thickening and induration of the pericardium and connecting cellu- 
lar membrane; or else upon the existence of a dense and elastic false membrane. 
Many distinguished pathologists have failed in detecting it, — probably, in part, 
from having confounded it with the sounds of valvular disease, and partly, as 
suggested by Mr. Mayne, from their not having had an opportunity of examining 
the cases early or frequently enough. Its whole duration sometimes does not 
exceed a few hours, a.s it is necessarily put an end to, either by the absorption of 
the coagulable lymph, or the formation of adhesions, or what is more frequently 
the case, by the effusion of fluid in sufllicient quantity to keep the 6pposed sur- 
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faces apart. When the formation of adhesions is the cause of its cessation, we 
shall probably have neither that irregularity or sinking of the pulse, nor that pros- 
tration of strength, occurring in cases of large and rapid liquid effusion; whilst, at 
the same time, the sound elicited by percussion is clear, and the impulse is strong. 
The rubbing sound will, in these cases, continue to be heard longest, as Dr. Wil- 
liams suggests, towards the apex of the organ; whilst in those instances, on the 
contrary, where it disappears in consequence of the pouring out of an abundant 
quantity of fluid, it persists longest towards the base: in the latter cases, too, it 
may sometimes be momentarily reproduced by leaning the body forward, and so 
bringing the heart in contact with the interior surface of its investing sac. This 
distinguished physician has known this sound to continue, in a few instances, for 
no less than a fortnight, in conjunction with the signs of a moderate eff"usion of 
fluid. The diminution of the heart's action, which is so conspicuous in the third 
stage of the disease, seems likewise to be sometimes concerned in the cessation 
of the sound in question, for it continues occasionally to recur at intervals with 
each casually stronger beat. As absorption makes progress, it has sometimes 
also been known to reappear. The sensation of friction is in some well-marked 
cases imparted very distinctly to the touch as well as to the ear. 

The peculiar sound in question is commonly distinguishable from that con- 
nected with valvular disease, as Dr. Stokes many years ago pointed out, by the 
suddenness of its ocurrence, and by the short distance from the cardiac region 
within which it is audible, as well as by the greater influence of treatment over 
it. But still there may be considerable difficulty of diagnosis where disease of 
the valves has pre-existed, or Avhere endocarditis springs up simultaneously. The 
rubbing sound is, however, of a decidedly more superficial and equably diffused 
character than the bellows-murmur, indicative of disease of the valves and ori- 
fices; and is more constantly double, or an accompaniment of both motions of the 
heart. 

The impulse of the heart decreases with the progress of the increasing effu- 
sion: the sounds likewise, both natural and morbid, become feebler and more dis- 
tant, but may still be heard distinctly at the top of the sternum, or root of the 
neck, in the course of the great arteries emerging from the chest, being conveyed 
thither through the intervening solids, and with the arterial current. 

Inspection and measurement of the chest often detect, as Louis has pointed out, 
a fulness of the left side under the lower part of the sternum in the region of the 
heart, caused by the effusion within the pericardium, and partly, perhaps, also 
by the increased afflux of blood to the inflamed organ; and in chronic cases, or 
where close adhesions have taken place, by the incipient hypertrophy of its mus- 
cular parietes induced thereby. This appearance of prominence will naturally 
be most conspicuous in subjects of tender age, in whom the cartilages are most 
flexible and yielding. 

Very soon after the commencement of the disease, a dull sound is elicited on 
percussion, in the situation just spoken of, the extent of which, as compared with 
the natural limits of deficiency of sound in the cardiac region formerly alluded to, 
very accurately defines, in simple cases, the degree of the effusion. The extent 
of this dulness where the quantity of fluid poured out is profuse, may be very 
considerable; occupying even the greater portion of the left side of the chest, and 
extending moreover a little to the right of the sternum. We must not, however, 
expect to meet with it in a marked degree, if at all, in the earliest stage of the 
disease, any more than the prominence above alluded to; and in those cases 
where the morbid secretion is limited to eoagulable lymph, and that perhaps in 
small quantity, or where the fluid effusion is throughout very inconsiderable, the 
dulness may never be very obvious. 

Where, however, the quantity of effusion amounts to nine or ten ounces, — and 
it commonly much exceeds this, — the results of percussion will be usually very 
important, if not altogether decisive. Our conclusions may sometimes, indeed, 
be embarrassed by the existence of pleurisy, or pleuro-pneumonia of the left or 
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of both sides. When, however, these affections are confined to the right side, 
percussion is still capable of aiding in the recognition of pericarditis; and M. 
Louis has shown that in at least one-half of the cases which occur it affords con- 
clusive indications. Besides, it is to be added that the existence of dulness in the 
praecordial region, even though it should not be confined to that spot, is a valua- 
ble fact, inasmuch as it naturally leads to a closer investigation of the functions 
of the heart, and thus there is commonly disclosed sufficient evidence of pericar- 
dial inflammation where it really exists. In uncomplicated cases, again, the 
reaUty of its presence, being rendered probable by symptoms, may be confirmed 
materially by the disproof of all disease of the lung and its covering. If, on the 
contrary, the pericardial inflammation should unfortunately be masked by the pre- 
dominance of an acute pulmonary affection, the error in regard to the treatment, 
at least, is not of very material consequence. 

The sitting posture is one of those which afford the greatest facility for detect- 
ing the presence of a fluid within the pericardium: when the patient is lying on 
his back, on the contrary, its gravitation towards the posterior part of the chest 
may cause it, if small in quantity, to elude observation. The effect of the change 
from one to the other of these postures may assist us in discriminating pericardial 
effusion from a circumscribed pleuritic effusion in the same neighbourhood, tu- 
mours in the anterior mediastinum, &c. For some additional remarks on this 
subject, the reader is referred to what is said on percussion in the article Hydro- 
pericardium. 

The existence of false membranes and of adhesions after all inflammatory action 
has ceased is commonly very difficult of detection. The presence of the creaking 
or leather sound has occasionally led to their recognition; whilst a harsh grating 
sound has indicated a rougher or ossiffic state of the outer lining of the heart. 
Dr. Williams tells us he has sought in vain for "the jogging or tumbling mo- 
tion" said by Dr. Hope to be characteristic of this restrained state of the organ; 
but adds, that when the inflammation has extended through to the exterior sur- 
face of the sac, and caused its agglutination to the walls of the chest, the motions 
of the organ become much more plainly and widely felt than usual, drawing in 
the intercostal spaces at each systole. The nature of the case may sometimes 
also be suspected by observing that change of position has no influence over the 
extent in which the pulsations and the dulness on percussion are perceptible. It 
must be admitted, however, that a similar permanency in respect to these circum- 
stances exists also in cases of very great enlargement of the heart. 

In cases of very close adhesion, each contraction of the ventricles has been ob- 
served by Dr. Sanders to be accompanied by a corresponding retraction of the 
left portion of the epigastric region; and Dr. Copland has verified this symptom 
in two or three instances; yet it must needs be rare, or very obscure, as Laennec, 
Hope, Bouillaud and Chomel, have sought for it unsuccessfully. 

Much difference of opinion has prevailed as to the influence of intimate adhe- 
sions on the future health, and on the action of the heart in particular. Corvisart 
believed that extensive adhesion necessarily deranged the motions of the heart and 
diaphragm so materially, as to lead sooner or later to a fatal termination, and Dr. 
Hope takes scarcely a more favourable view, believing that where the adhesions 
are close and universal the incessant struggle and over-distention of the heart, to- 
gether with the alteration induced in its texture by the previous inflammatory ac- 
tion, tend invariably to cause enlargement of the organ, and, after an indefinite 
interval of a very few years, death is the almost constant result. Such patients 
commonly labour, ever after the original attack, under a certain degree of dyspnoea 
arid inability to undergo the same exertions as formerly. Laennec, Chomel, and 
Bouillaud on the contrary think such adhesions often unimportant; and Elliotson 
says they do not in general produce the slightest inconvenience unless where or- 
ganic disease of the heart co-exists, Bouillaud believes moreover that the hyper- 
trophy of the heart, and other formidable consequences usually ascribed to them, 
are referriblc with much more probability to the organization of lymph effused 



520 PERICARDITIS, {Frequency.) 

within the cavities of the heart, and other co-existing resuUs of endocarditis, a 
disease which as is now well known often complicates pericarditis. For our part, 
however, it seems difficult to believe that so unnaturally shackled a condition of 
so mobile an organ should not very generally lead to farther lesions as it is ob- 
vious that its increased action must powerfully promote the development of any 
morbid tendency inherent in it. Dr. Hope has observed that the heart, though 
enlarged, did not in these cases beat lower in the chest than natural, but some- 
times occasioned a manifest prominence of the cartilages of the left ribs, both of 
which circumstances result obviously from its adhesions preventing its enlarge- 
ment downwards or the descent of its apex. 

Chronic pericarditis is generally only the sequela of the acute variety. Occa- 
sionally, however, pericarditis assumes the chronic form from the very commence- 
ment, being unattended with any marked degree of fever, whilst the local symp- 
toms are so mild as scarcely to attract notice. In such cases it is often altogether 
latent; — frequently, however, rather from attention not being particularly called 
to the seat of the diseased action than from the absence of sufficiently character- 
istic symptoms. Thus, if in addition to the physical signs indicative of effusion, 
as dulness on percussion, undulatory impulse, distance of the heart's sounds, and 
prominence of the prgecordial region, there be some degree of pain or uneasiness 
in the situation of the heart, a slow fever with or without exacerbations in the 
evening, a general sense of oppression and debility, slight cedema of the face 
(which part is occasionally also of a violet tinge,) and ogdema of the ankles, we 
shall have reason to apprehend the existence of chronic pericarditis. The cause 
to which the indisposition is ascribed, as a fall or blow, acute rheumatism or in- 
flammation within the chest, may throw farther light on the nature of the affec- 
tion. The comparative recentness of the disorder, which commonly does not 
date farther back than a few weeks or months, taken in connexion with the ad- 
vanced state of the dropsical symptoms, will aid us in distinguishing it from the 
results of old organic disease of the valves and orifices. 

Frequency. Pericarditis is a disease of rather frequent occurrence. Louis re- 
cognised its' existence on an average at the rate of four per cent, of all the dissec- 
tions witnessed by him Avithin a given time. 

Though an affection of the most serious nature, it is, as already stated, now 
ascertained to be much less commonly mortal than it was within these few years 
generally supposed to be. From an estimate of the number of times that traces 
of it are met with in the bodies of those who have died of other diseases, Chomel 
is led to conclude that it does not prove fatal in above a fourth (Louis says a sixth, 
if uncompUcated) of all the cases in which it occurs, and even these averages are 
probably rather over than under the truth, as they take no account of those 
instances, probably not very rare, in which the disease being cut short in its 
earliest stages, or the absorption of all effused matters being complete, no perma- 
nent traces of its existence are left behind. Of the cases in which death takes 
place in the course of the disease, the fatal event is ascribable, in at least one half, 
to co-existing complications. Where very acute, it has been known to prove 
fatal within thirty hours from its commencement, but this is very rare. 

Its ordinary duration, if acute, is, unless very actively treated, from one to two 
weeks ; or, if sub-acute, three or four, within which periods it terminates in death 
or recovery, or else begins to assume the features of the chronic stage. 

The prognosis becomes much more unfavourable where a large effusion of fluid 
has taken place, and this in proportion partly to the rapidity with which it is 
thrown out ; so, likewise, where oedematous swellings of the extremities make 
their appearance, where the action of the heart is greatly disturbed or oppressed, 
where the inner lining of the heart is deeply implicated, where there existed pre- 
vious organic disease of the organ, or serious inflammatory complications, more 
especially in the lungs or pleurae, and finally where the constitution has long beep 
in a cachectic or debilitated condition. 

Complications. Of all these complications, especially where the disease is of 
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rheumatic origin, which is the case perhaps in three out of every four instances, 
endocarditis is the most frequent. It is indeed rarely altogether absent, and is 
recognised by the bellows murmur and other signs to be enumerated in a subse- 
quent section. Pericarditis seems more frequently to excite, than to ensue upon, 
inflammation of the interior of the heart. Pleurisy or pneumonia are present in 
the greater number of instances ; Louis supposes in at least two-thirds of the 
whole; carditis, or superficial inflammation of the muscular structure of the heart, 
and a similar condition of the cellular membrane in the anterior mediastinum of 
the upper surface of the diaphragm, or of the peritoneum, liver, or other abdominal 
organs, occasionally co-exists. The occurrence of cerebral excitement is, as we 
have already seen, not unusual. Pericarditis frequently makes its appearance in 
connexion with the eruptive fevers, and more especially with scarlatina. In child- 
hood, too, it forms, no less than ui adult life, a very ordinaiy complication of acute 
rheumatism, and often originates in the course of neglected convalescence from 
various acute diseases, especially, as Dr. Copland remarks, amongst the children 
of the poor living in damp habitations and debilitated by insuflacient nutriment. 

Death by syncope is a possible but certainly rather an unusual termmation of 
pericarditis. Extreme dyspnoea, amounting almost to suffocation, is, towards the 
conclusion, the prominent symptom in most of the fatal cases. By much the most 
unfavoiurable exampl^^s of the disease, and the least capable of bearing the requi- 
site treatment, are those occurring in patients debilitated by previous illnesses, as 
fever, dropsy. &c. 

Relapses are common even in cases of the disease which have been actively and 
judiciously treated; as is likewise the recurrence of inflammation in the membrane 
at periods long subsequent, and especially where the organ which it envelopes is 
the seat of structural change. Even adhesions do not, as commonly supposed, 
confer absolute immunity from future attacks ; for there has often been observed 
by Dr. Williams and others, within the agglutinated false membranes, manifest in- 
dications of the inflammatory process, — redness, softening, recent effusion of 
lymph or semi-purulent fluid in small quantities in their interstices, or in the ad- 
joining cellular membrane of the mediastinum: the physical signs of effusion, such 
as dulness on percussion, the rubbing sound and impaired impulse, are unfortu- 
nately wanting in these cases ; they may occasionally perhaps be suspected fi^om 
the existence of local pain or tenderness on pressure, or the unusual excitement or 
irregularity of the heart's action. 

When pericarditis assumes the chronic form the prospect of recovery is much 
fainter ; it may run on for two or three months with various alternations of im- 
provement and aggravation, and then pass into a slow state of convalescence, or, 
what is but too frequently the case, may on the other hand, terminate in death, 
which occasionally takes place suddenly and unexpectedly, though more com- 
monly, gradually, through the mere exhaustion attendant upon continued irri- 
tation. 

When the disease has lasted out some months the morbid contents of the peri- 
cardium consist most commonly either in a transparent serum, or in very thick 
and firm false membranes made up of many layers indicative of successive aggra- 
vations of inflammation ; and in the midst of them are occasionally circumscribed 
purulent or tubercular deposites. 

In children, with all the physical signs and symptoms of profuse pericardial effii- 
sion, we have known very remarkable recoveries to ensue, and this, on one occa- 
sion, almost solely by the unaided powers of nature. 

Diagnosis. Where pericarditis exists in its simple state its diagnosis has been 
pronounced by Louis to be no more difficult or obscure than that of pleurisy. In 
at least a half of all the cases analyzed by him there was during life sufficient evi- 
dence of its presence, from the union of a greater or less number of the following 
symptoms, — pain, or tenderness on pressure, oppression of breathing, palpitations, 
inequality or intermittence of the pulse, unnatural prominence, and dulness of 
sound over a greater extent than natural of the proecordial region, and confined to 
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it, to which subsequent observers have added the frictional and creaking sounds 
already alluded to; and all these have an additional value and clearer signification, 
when occurnng in a patient previously healthy. Most of these signs and symp- 
toms, it is true, are met with also in water in the chest, and some of them in aneu- 
rism of the aorta ; but the greater rapidity of the inflammatory affection, even if 
pain be absent, will generally sufficiently distinguish it. 

In the course of cases of acute rheumatism of the extremities, we should ever 
be on the look-out for inflammation of the surfaces of the heart, and be ready 
to act upon the first indications of its existence, such as the sudden supervention 
of cardiac pain or oppression, extreme anxiety and restlessness, with notable 
change in the pulse and respiration; but, above all, the characteristic auscultatory 
phenomena, which should be sought after frequently and at very short intervals, 
inasmuch as they are by far the most constant signs, and often precede, by some 
time, the other evidences of its existence. 

In pleurisy and pneumonia we should likewise be prepared for the extension 
of the inflammation to the heart, or its original, though it may be obscure, co- 
existence there. Even in the course of continued fevers, the sudden superven- 
tion of irregularity of the pulse, especially if accompanied with unusual anxiety, 
should direct our attention forthwith to the heart, and the possibility of its having 
become the seat of inflammatory action. 

Bouillaud asserts, that dulness of sound, and prominence in the prcecordial 
region, occurring along with the stethoscopic signs (rubbing and creakingr sounds,) 
and sudden fever in an individual who had previously no symptoms of organic 
disease of the heart, afford certain evidence of pericarditis, even though there be 
neither irregularity of pulse, dyspnoea, oppression, nor pain; and Dr. Hope is per- 
suaded that even with a still smaller number of signs, namely, increased action of 
the heart, fever, and a murmur which did not previously exist, we may detect 
inflammation of this organ; and that by the nature and situation of the murmur, 
we may generally still farther decide whether the affection be pericarditis, endo- 
carditis, or both. Dulness on percussion, though a valuable sign, is fortunately 
not indispensable, being often absent, as is still more frequently preecordial pro- 
minence. When endocarditis co-exists, as the researches of Watson, Hope, 
Bouillaud, and others have proved it to do in the vast majority of cases, — if it be 
so situated as to cause regurgitation through the aortic orifice, the pulse will be 
jerking, or even attended with a thrill in some cases; and we shall hear a valvular 
murmur coincident with the second sound of the heart. If the murmur be simul- 
taneous with the first sound, on the other hand, impediment either in the auricular 
or aortic openings may be inferred. The valvular murmurs (which in themselves 
afford, as Dr. H. farther remarks, strong presumptive evidence of pericarditis, 
seeing how frequently it complicates inflammation of the inner membrane,) may 
almost always be satisfactorily distinguished from attrition murmurs by applying 
the stethoscope a couple of inches or more upon the aorta or pulmonary artery 
where murmurs connected with the simi-lunar valves will be very distinct, whilst 
those originating in pericardial friction will, for the most part, be inaudible; and 
also by searching for murmurs of the auricular valves a liule above the apex of 
the heart, which will always be found to be their point of greatest intensity; 
whereas this, in respect to external murmurs, is altogether indetermined. The 
attrition murmur almost invariably accompanies both sounds of the heart In one 
or two instances only. Dr. II. has known it to be confined to the first sound; and 
in a few others, it has assumed the character of a continuous rumble, owing ap- 
parently to the churning of a small quantity of fluid, in addition to the pericardial 
roughness. It is ordinarily of a rough or rusfling character, and more frequenfly 
accompanied by the purring tremor than are the valvular murmurs; and varies 
its situation and intensity with the precise seat and progress of the inflammaUon. 
Dr. Watson has recorded a case where it was unusually loud and audible over a 
great part of the chest; but this is very rare. 

It is where the inflammatory symptoms and elTasion are very slight, or where 
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pleurisy of the left side co-exists, that the recognition of pericarditis is peculiarly- 
difficult. A simple pleurisy of the left side might be mistaken for pericarditis, 
but only by a very careless observer. 

The early symptomatic derangement of the cerebral functions, evinced by the 
coming on of delirium, stupor, &c., throws considerable difficulties in the way of 
the diagnosis, both by taking the attention off from the true seat of the disease, 
and by depriving us of a knowledge of such peculiar signs of the disease, (as 
pain, tenderness, anxiety, sense of palpitation, &c.,) as can only be ascertained 
through the rational consciousness of the patient; and such cases have actually 
been repeatedly mistaken by practitioners of the first eminence for idiopathic in- 
flammation of the brain. Yet even here, if we have any suspicion of the true 
nature of the case, a recurrence to physical evidence will often clear away all 
obscurity. 

Pleurisy and pneumonia ai^e to be distinguished from pericarditis by their ap- 
propriate signs and symptoms detailed in another part of this work. When after 
an accurate investigation, Ave are satisfied that neither of these affections exists, 
this negative fact may be of great value towards the establishment of the presence 
of cardiac inflammation, where its local symptoms are obscure. 

The sound of friction, sometimes heard in pleurisy, may usually be dis- 
tinguished from that in pericarditis, by its ceasing on holding the breath. Yet it 
is just possible that the impulse of the heart against the lungs may at times give 
sufficient motion to the inflamed and coated pleurae to produce this phenomenon; 
and when the diaphragmatic portion of the left pleura is its seat the diagnosis is 
peculiarly difficult. 

An enlarged and feebly acting heart may be . distinguished from the case of a 
profuse pericardial effusion with weak impulse and distant indistinct sounds, by 
applying the stethoscope to the supra-clavicular region, where in the latter case, 
and in it only, the cardiac sounds will be heard with considerable clearness in 
the course of the carotid and sub-clavian arteries, indicating that their feebleness 
in the prascordial region is the result of an obscured, rather than of an actually 
deficient action. 

When the disease is accompanied with vomiting hiccup, and epigastric pain and 
tenderness to the touch, great general debility, with sinking and irregularity of the 
pulse, and cold sweats, it may readily be mistaken, if attention be not directed to 
the physical signs, for acute gastritis in its fatal stage. 

Pericarditis in the chronic stage, accompanied with profuse effusion has been 
known to push down the liver so far below the right hypochondria, as to give rise 
to the erroneous supposition of disease and enlargement of the latter organ. Such 
a case is mentioned by Mr. Adams in the Dublin Hospital Reports. In respect to 
diagnosis, the same author lays much stress on the distinction between the tran- 
sient rheumatic affection of the heart, such as other muscular and fibrous organs 
are liable to, and the more serious inflammation of its serous membrane, occurring 
in connexion with acute rheumatism— a subject which has recently been much 
enlarged upon by M. Chomel. 

The great variability and frequent inconsistence of the symptoms have been 
considered peculiariy characteristic of pericarditis, as likewise the intense restless- 
ness, the anxious, frightened look, the eariy supervention of weakness and irregu- 
larity of pulse, before the general strength is proportionably reduced— the mter- 
mitting nature of this derangement, and the frequent want of correspondence 
between the state of the pulse and that of the skin. 

Cmcsps. In some instances it is found impossible to ascertain the exciting 
cause of this disease; certainly, however, not so frequently as Louis is disposed to 
think. In far the greater number it is distinctly attributable to the influence of 
cold, or of cold and moisture, acting on the body when over-heated and fatigued, 
as is obvious from its ordinary connexion with rheumatic inflammation, and its 
frequent coincidence with pleuro-pneumonia,— as well as from the circumstance 
of its occurring more particularly during severe and changeable weather, and es- 
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pecially in spring. Tiie frequency of its rheumatic origin has been recently in- 
sisted on, much and justly, by M. BouUlaud in France. This part of its history 
has, however, long been familiarly known to medical men in our own country. 
The connexion of disease of the heart with rheumatism was first noticed by Dr. 
Pitcairn fully half a century ago, and was soon after made more generally known 
to the profession by Dr. Baillie. Sir David Dundas and Dr. Wells subsequently 
recalled attention to it, and the latter seems with his usual penetration to have 
taken a just view of its inflammatory nature. Mr. Adams, in the excellent practi- 
cal paper on diseases of the heart already alluded to, has dwelt particularly on the 
relation of pericarditis to rheumatism— yet by the French school, till very lately, 
all this appears to have been overlooked. Corvasart had but an obscure, or at 
least a very inadequate idea of the importance of the latter affection in the produc- 
tion of diseases of the heart ; and even Louis, though so recent a writer, scarcely 
notices their connexion. 

Bouillaud believes that at least one-half of all the cases of acute rheumatism oc- 
curring in practice, or what is ordinarily called rheumatic fever, are accompanied 
in some part of theu' course by an inflammation, either of the internal or of the ex- 
ternal lining of the heart, or both, which tends greatly to the prolongation of the 
illness; and that these latter affections have, in fact, in very few instances' any other 
source. He does not, however, admit that they are so often, as is commonly suj>- 
posed, the result of metastasis, but asserts that they originate in very many cases 
simultaneously, and proceed pari passu with the articular affection. We are in- 
clined to believe, however, notwithstanding his high authority, that the instances 
in which the ordinarily received opinion holds good are numerous. The sero- 
fibrous structure of the pericardium, and of certain portions of the interior of the 
heart, is precisely such as should lead us to expect intimate sympathy with the in- 
flamed synovial and ligamentous tissues of the joints. Sometimes, though rarely, 
the inflammation persists in an intense form, both in the heart and joints. More 
commonly, however, in proportion as it becomes more violent in the one situation, 
it is mitigated in the other.* 

Cases of traumatic as well as of spontaneous erysipelas, in which the metastasis 
of inflammation to the heart occurred, are alluded to by Mr. Adams. They proved 
fatal within 48 hours ; orthopncea, great anxiety of countenance, and other symp- 
toms of pericarditis, having supervened immediately on the disappearance of the 
cutaneous redness. 

Though no age is exempt, yet children, and individuals about the period of pu- 
berty, are peculiarly liable to the translation of rheumatism to the pericardium; 
and especially in those cases where the synovial membrane is the seat of the in- 
flammation, for, where the muscles are alone affected, metastasis is, according to 
the author last nained, a much rarer event. 

Persons of a fiall habit and sanguineous temperament, and in the flower of life, 
seem most disposed to attacks of pericarditis. The gouty and the rheumatic are 
peculiarly prone to it, no less than to many other forms of cardiac affection. 

Convalescence from fever is frequently arrested by its supervention. It may be 
directly induced by external injuries, blows, falls, and penetrating wounds, and 
may originate also in the extension of inflammation from a neighbouring organ, 
more especially from the lungs and pleurae. Continued over-exertion of body and 
great anxiety of mind, the suppression of habitual discharges and eruptions, the in- 
flammatory tendencies connected with measles, small pox, and more especially 
scarlet fever in its convalescent period, may also be enumerated amongst its occa- 
sional causes. 

Of its predisposing causes little can be said with certainty. According to M. 
Louis the male sex is more liable to it than the female, in the proportion of three 

" Dr. Bouillaud is in the right. It occurs much more frequently during the height of the 
rheumatism, and only occasionally from metastasis. G, 
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to one. The period of life between the tenth and thirtieth years appears to M 
Bouillaud the most prone to it. M. Louis has noted most cases of it between 
the twentieth and thirtieth years, and between the sixtieth and seventieth — the 
periods at which, respectively, the tendency to inflammation and to ossification 
and other organic changes, is most conspicuous. But the results of both these 
distinguished pathologists have, it must be remembered, been attained from the ex- 
perience of adult-hospitals, almost exclusively. In earlier childhood it is by no 
means infrequent, and extreme infancy itself is not altogether exempt from it. 

In respect to its very common connexion with organic disease of the heart, and 
especially enlargement of the organ, it exists sometimes as a cause, and some- 
times as a consequence. Abuse of fermented liquors is enumerated by Dr. El- 
liotson amongst the sources of the insidious chronic form of pericarditis as well 
as of disease of the valves and orifices. 

Pericarditis appears sometimes to have reigned epidemically: twenty cases 
once presented themselves to a single practitioner, within ten weeks, in a mode- 
rate-sized town in France. Not long since the journals contained an account of 
an haemorrhagic pericarditis in Russia, of an epidemic and scorbutic character. 
Dr. EUiotson remarks, that the cases in which he had usually found a bloody 
fluid within the pericardium are those where the heart was softened. 

Treatment. In the acute stage, when early seen, we should proceed instantly 
to the most vigorous employment of antiphlogistic remedies. Blood should be 
immediately taken from the arm in considerable quantity, and in a full stream; 
and as soon as the immediate effects of the operation have passed away, leeches 
in large number (twenty to forty in strong adults) are to be applied, or cupping 
practised over the praecordial region. If the violence of the symptoms persist, 
each of these measures must be repeated as freely, and at as short intervals as 
the age and strength of the patient permit, and as the intensity of the inflamma- 
tion demands. Not a moment should be lost in thus reducing the quantity of the 
circulating fluid, and diminishing at once the natural stimulus of the organ, and, 
as far as possible, the quantity of labour to be done by it, and at the same time, 
moderating the excited action of its capillaries; for, as we have seen, if eflfusion 
in large quantity, either of coagulable lymph, or of a more fluid character — and 
especially the latter — has once been permitted to take place, the chances of ulti- 
mate and perfect recovery are very much impaired; and the power of the patient 
to bear active treatment after such an occurrence is no longer the same. 

In the earliest stage of this as of many other inflammations the tartrate of an- 
timony in large doses, as exhibited by Laennec in pleurisy, is often a valuable 
auxiliary to blood-letting; it is however far inferior in efficacy to the remedy next 
to be mentioned, and when not speedily very decisive in its efTects should be at 
once relinquished. ^ 

If we find that in spite of the above measures, carried as far as prudence will 
permit, the inflammation continues to make progress, and especially if the effu- 
sion of fluid is actually commencing, no time should be lost in having recourse 
to the invaluable compound of calomel and opium (for the general use of which 
in such cases in this country the profession is indebted to Dr. Hamilton of Lynn 
Regis,) which exercises so remarkable an influence over inflammation in serous 
and other analogous membranes, both checking the morbid action, and promoting 
the absorption of such morbid products as it may already have given rise to. 
Doses of from three to five grains, or upwards, of the former, guarded by from a 
quarter to half a grain of the latter, or an equivalent portion of Dover's powder, 
to prevent it running oflf by the bowels, should be given every fourth hour till 
its specific eflfects is manifested on the mouth, or till the disease begins to yield; 
and even then the mercurial is not to be suddenly relinquished, but on the con- 
trary very gradually withdrawn, as well on account of the frequent tendency of 
the inflammation to recur, as lest any portion of the effused matter might still 
remain unabsorbed, and become the germ of ulterior disease. 
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Absolute repose of mind and body, and total abstinence from food, are also very- 
important elements in the early management of these cases. 

In placing blood-letting and the exhibition of mercurials so prominently for- 
ward, we ar'e influenced by the conviction of their constituting incomparably the 
most essential and efficient part of the treatment. Where there is difficulty in 
bringing the system under the influence of mercury, in addition to its internal 
exhibition mercurial ointment should be introduced into the axillae, and left there 
to be gradually absorbed; and at the same time fumigations with the Hydrargyr. 
c. Creta or with the mercurial candle may be practised. Amongst the auxiliary 
remedies are to be enumerated the promotion of moderate evacuations from the 
bowels, especially at the commencement of the disease, by some mild aperient, 
avoiding at the same time the dangerous and absurd error of trusting, like certain 
empirics of our day, the cure of the inflammation of so vital an organ to purga- 
tives chiefly or alone. 

When tartrate of antimony in the larger doses, alluded to above, has appeared 
inapplicable to the case, fractional doses of it, or of James's powder or ipecacu- 
anha, to relax the skin and modify the inflammatory action, should be employed. 

Diluent drinks in moderate quantities, to reduce the stimulant quality of the 
blood, without over-distending the vessels, with the addition of the nitrate of 
potass in as large portions as can be borne by the stomach and bowels, (as, for 
instance, one or two scruples to the pint,) are useful adjuvants in this and other 
analogous inflammations especially if of rheumatic origin. 

After the first vehemence of the disorder is past, and effusion has already taken 
place, but not on any account previously, large blisters must be applied over the 
seat of the inflammation, and dressed with mercurial ointment to aid in bringing 
the system under the desired influence of this remedy; and at the same period 
the employment of sedatives, as camphor, hyoscyamus, or digitalis, pi-ussie acid, 
or one of the salts of morphia, may be had recourse to when the excited state of 
the heart, and the anxiety and restlessness continue extreme, and seem to depend 
rather on a high degree of nervous irritability surviving the inflammatory action 
than on this latter itself. 

Enveloping the chest in large emollient poultices is considered in France and 
Italy a measure of some eflacacy ; and, inasmuch as it determines locally to the 
skin and tends to moderate deep-seated pain, it is a point of treatment not un- 
worthy of imitation, where no inconvenience arises from the weight of the appli- 
cation. 

The importance of absolute repose is obvious from the fact that eveiy the least 
movement, or the slightest effort, as in speaking or cougliing, reproduces the irre- 
gularity of pulse, and aggi'avates the other symptoms. 

With resard to blood-letting, it is right to state that though all practitioners are 
agreed as to its importance, some difference of opinion prevails as to the most effec- 
tual and safe method of employing it, and as to the extent of benefit to be expected 
from it. Thus M. Bouillaud, who is a great advocate for large and rapid reite- 
rated venesections, declares that, of late years, since he adopted this method, he 
has scarcely ever failed to cut short any case of pericarditis to which he was early 
called. He commonly takes blood three or four times from the arm, to the amount 
of about a pound or better each time, within the first three or fom- days, and em- 
ploys leeches and cupping at the same time as frequently. Dr. Hope's method of 
employing blood-letting is very similar : blood is drawn freely from the vein by a 
large incision, so as to bring the patient to the verge of sjTicope ; and this, as well 
as the local bleeding, is relocated twice, thrice, or on;ener, at intervals of eight or 
twelve hours, till the pain is subdued, or as frequently as the state of the pulse, or 
rather the action of the heart, demands. He is, however, much less sanguine than 
the French practitioner just mentioned, as to its being adequate of itself in all cases, 
or even generally, to cut short the inflammation. " The antiphlogistic treatment, 
alone," says he, " is not to be relied on : rai'ely, if ever, does it in a severe case 
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effect a complete cure." The disease too often proceeds uncontrolled by It to a 
fatal termination : at other times it partially )aelds, but the heart's action long con- 
tinues of unnatural strength ; and in other cases, though it may appear to have re- 
gained its healthy action, yet palpitations and symptoms of organic affection mani- 
fest themselves as soon as the patient resumes his accustomed occupations : and 
hence, like Dr. Latham, Elliotson, and all the best British practitioners, he has re- 
course early to calomel or blue pill and opium in large doses, to which occasionally 
mercurial inunction is superadded, or it is altogether substituted if the internal use 
of the medicine disagi-ee. 

Dr. Williams, whose remarks on the treatment of diseases of the heart are in 
general in the highest degree judicious and practical, deprecates the employment 
of copious venesection in inflammations of this organ, unless perhaps in their very 
earliest period, as he apprehends that its effect where the central organ of the cir- 
culation is primarily implicated, must be, in the first instance, to transmute the in- 
ordinate into defective action, and so to augment the embarrassment of the ch'cu- 
lation, and keep up the feelings of dyspnoea, faintness and agitation ; and, in the 
second place, to lay the foundation of subsequeht reaction — consequences which 
he supposes must more readily ensue in the case of the heart in a state of inflam- 
mation than in that of any other organ. " Whether this be the true view of the 
case or not," he continues, " I have been convinced, by repeated observations of 
different kinds of practice, that both pericarditis and endocarditis, and especially if 
connected with rheumatism, are most safely and effectually treated by moderate 
general blood-lettings, avoiding as much as possible sudden or full impressions on 
the circulation ; and that local bleedings, free and repeated, should in all cases be 
employed, as a measure of at least equal importance." 

We must not, however, let the irregularity of the pulse, nor its feebleness at the 
wrist, nor the apparent debOity of the patient, prevent us from taking blood if the 
complaint be still of recent origin, and the pain and other characteristic local and 
general symptoms seem to demand it. Young practitioners should, on the other 
hand, be cautioned against being guided too much by the buffed and cupped ap- 
pearance of the blood in this affection, for this, where the disease has a rheumatic 
origin more especially, will commonly persist in spite of the freest sanguineous 
evacuations, or will even augment under their use. 

If unfortunately we should not be called to the case till after it has already ex- 
isted for some days, and the debility of the patient is such as to render venesection 
hazardous, local depletion by leeches may often still be practised with great advan- 
tage. Dr. Elliotson thinks he has observed free local bleeding to be more ser- 
viceable in all cases than general, and that calomel and opium is a still more impor- 
tant agent than either in the subjugation of this as well as most other inflamma- 
tions, and in conformity with the opinion we have already expressed, that it is far 
superior to the tartrate of antimony even in the large doses in which it is exhibited 
in Italy and France. 

Colchium also is often of decided utility, especially when the disease is of rheu- 
matic origin, and after its first violence has been reduced. It has sometimes also 
proved adequate to the cure of the chronic form on persevering many months in its 
exhibition. When the disease has passed into the chronic stage leeches should stillbe 
occasionally employed on the revival of the pain, or other evidence of the re-excite- 
ment of the inflammatory process, and blisters must be repeatedly applied ; or, at a 
later period, more permanent forms of counter-irritation ought to be had recourse 
to, as frictions with tartar-emetic ointment or croton oil, an issue or seton, or the 
repeated application of the moxa, a remedy in which Baron Larrey has such un- 
bounded confidence both in respect to controlling local inflammation and pro- 
ducing the absorption of morbid products. In the selection and continuance of 
these remedies, we must of course be guided as much by their effects on the gene- 
ral health as by the state of the local disease, as in a prolonged affection of this kind 
any application which produces great irritation in the system cannot but diminish 
the prospect of ultimate recovery. 
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Counter-irritation applied to the extremities may sometimes be substituted 
with advantage for that in the immediate proximity of the disease. Mild mer- 
curial courses, where they do not induce too much constitutional derangement, 
will generally deserve repeated trial, with a view to causing the re-absorption of 
remaining morbid effusions, as well as to counteract the low disorganizing in- 
flammatory process which so often survives the more active form of the disease; 
especially in those cases where inflammation of the interior lining, as so fre- 
quently occurs, complicates that of the exterior. The cautious exhibition of 
diuretics and purgatives is also frequently called for in the chronic stage. The 
diet should be gradually improved, but still restrained within the strictest bounds 
of moderation, the object being to maintain just such a degree of strength as is 
requisite to bear the patient through a tedious reparative process, and at the same 
time to avoid every thing which can accelerate the pulse or rekindle the local 
inflammation. Even in the most favourable cases the accustomed avocations 
and habits of living should not be returned to till after the lapse of a very con- 
siderable period. There is no point which should be more pressed on the mind 
of the patient than the absolute necessity of avoiding, for a length of time after- 
wards, every violent excitement of mind or body, and aU excessive or prolonged 
muscular exertions. 

AVhen tumultuous action of the heart and other symptoms of incipient hyper- 
trophy of the organ manifest themselves amongst the sequelae of pericarditis, a 
favourite mode of treatment with M. Bouillaud is the introduction of digitalis by 
the endermic method, by daily sprinkling the skin, denuded of its cuticle by the 
previous application of a blister, with about ten grains of the substance in pow- 
der; whilst at the same time he cautions us against its use in those cases Avhere, 
from the presence of a very abundant effusion of fluid or of thick masses of false 
membrane, there is reason to suspect a weak and atrophic state of the heart has 
been induced. • 

Turpentine, in doses sufficient to excite some degree of urinary irritation, from 
its known efiicacy in promoting the absorption of effused lymph, of which we 
have ocular demonstration in the case of iritis, is likewise deserving of trial in 
the chronic form of disease, and especially in cases of rheumatic complication. 
The hydriodate of potass, in doses of from three to five grains and upwards, in 
solution thrice a-day, has sometimes been administered advantageously with the 
same view and in the same stage of the disorder; and this substance may also at 
the same time be externally applied. The introduction of the alkaline sub-car- 
bonates into the patient's drinks has also been recommended as a means of pro- 
moting the action of the kidneys, favouring absorption, and modifying the com- 
position of the blood; and is especially applicable to those cases where the urine 
exhibits an unnatural excess of acid, or where the blood coagulates too firmly, or 
other evidences of an inflammatory tendency exist. Where some degree of pain 
or uneasiness continues long after the primary attack, anodyne liniments or a 
plaster of belladonna, or an ointment containing a minute portion of veratria or 
aconitine, should be had recourse to as palliatives. 

When in spite of the employment of the measures above indicated there is 
evidence of a considerable effusion persisting long after the original inflammatory 
attack, and when the motions of the heart appear in consequence of its pressure 
to be greatly deranged, the attempt to procure relief by means of a surgical ope- 
ration, to be described hereafter in the article on hydrops pericardii, might possi- 
bly, in some very rare instances of chronic pericarditis, be justifiable. 

Pericarditis is, as we have already seen, peculiarly apt to recur; but, fortu- 
nately, subsequent attacks are commonly very inferior in intensity to the original 
ones, and are much more easily controlled. Hence their treatment does not re- 
quire to be by any means so energetic; nor, indeed, would the constitution be 
now able to sustain the same powerful antiphlogistic measures. A single mode- 
rate venesection, or local blood-letting alone, the cautious exhibition of mercury, 
and the employment of derivatives, arc usually suflScient to check them, espe- 
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cially if the action of the bowels, kidneys, and skin be simultaneously pro- 
moted. 

In children, even of a very tender age, pericarditis is, as already stated, by no 
means a remarkably rare affection, occurring most commonly in complication 
with rheumatism of the joints, or with pleuritic or pulmonic inflammation, or as 
a sequela to the febrile eruptive disorders: its treatment in such cases is to be 
conducted on the principles already laid down: the early and active use of anti- 
phlogistic remedies, blood-letting, general or local, or both; calomel, with James's 
powder; colchicum, purgatives, diuretics, and counter-irritants, with strict con- 
finement to bed and a very low scale of diet, constituting the chief means for its 
reduction. These cases go on generally much more favourably, and are more 
rapidly amenable to treatment than examples of the same affection in adults, and 
even when the effusion has already existed for several weeks its complete ab- 
sorption is by no means to be despaired of. 

The remarks of the author as to tlie symptoms and treatment of pericarditis are strictly ap- 
plicable to the most violent form of the disorder, in which the distress of the patient is often 
extreme, and the means of treatment sliould be of the most energetic kind. But it would be a 
great error to suppose that in the majority of cases of pericarditis the symptoms were violent, or 
that the disease tended in those cases towards a fatal termination. On the contrary, the disorder 
is strictly latent to most physicians, that is, to all who are not conversant with the pathology of 
heart affections, and the physical means of investigating them. And in not a few cases can- 
not be positively ascertained, notwithstanding the improvement in our means of investigation. 
Yet pathological anatomy shows us that an immense number of individuals have laboured 
under pericarditis and recovered; while the clinical examination of patients actually suffering 
from this disorder shows us that the general signs of it are most obscure, and that, although 
the physical signs are pathognomonic when they exist, they are absent or badly marked in 
many slight cases. 

While the treatment of pericarditis cannot well be too energetic in severe cases, in the 
milder ones local bleeding and repeated small blisters are the best remedies. The remarks of 
the author as to the relative advantages of mercury and antimony in the treatment of both 
acute and chronic varieties of the disorder are perfectly well founded : in all serous infTammation 
mercury has a decided superiority not only over antimony but over all other remedies. Although 
treatment is imperatively necessary in violent cases of pericarditis, and highly useful in mo- 
derate ones, yet the greater number of cases will terminate naturally in recovery even with- 
out treatment. This may be inferred from the large number of latent cases of the disease : 
but if the inflammation be severe, even if recovery take place, the after consequences are in- 
jurious from the formation of adhesions, as already pointed out in the text: although most of 
the organic diseases of the heart which occur after pericarditis depend less upon the inflam- 
mation of the pericardium than on that of the lining membrane of the heart which so frequently 
comp]icate8 it. G. 
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OR INFLAMMATION OF THE INTERNAL MEMBRANE OP THE HEART. 



Anatomical characters — in the acute stage — in the chronic, including diseases of the talte8 
AND ORIFICES. — Symptoms and physical signs of acute endocarditis — of chronic endocar- 
ditis, and disease of the valves and orifices. — Causes. — Complications. — Duration, — Prog- 
nosis, — Endocarditis'of children. — Treatment, 

For our present extended knowledge of the inflammation of the inner lining 
membrane of the heart we are chiefly indebted to M. Bouillaud, who has devoted 
to its consideration a large portion of his elaborate work. It had not, however, 
altogether escaped the notice of previous writers, as a reference to the pages of 
Jos. P. Frank, Hildenbrand and Kreysig, Bitrns and Baillie, sufficiently testifies. 
But it is to the distinguished French author just named that the merit is due of 
having set it prominently forward as an occurrence of great frequency, especially 
in connexion Avith rheumatism, and as one of the most influential elements in the 
production of organic disease of the heart. Since he first fixed attention on it in 
his edition of Bertin's work published in 1824, it has been successively investi- 
gated by several of our countrymen, — Latham, EUiotson, Watson, Hope, &c. 
That it should previously have attracted so little general attention is mainly attribu- 
table to the evanescent nature of several of the morbid appearances Avhich characte- 
rize it; for though the endocardium is allied to the serous membranes, and, hke 
other tissues of that class secretes, when inflamed, serum, lymph or pus, yet 
from the contact of the secreted matters with the blood, they are commonly 
washed away by the torrent of the circulation as soon as formed, and in the 
greater number of instances leave no trace behind, save the slightest redness or 
tumefaction of the affected membrane. In some instances, however, the effused 
lymph seems to be of a more adhesive nature, retains its connexion with the 
membrane on which it is formed, becomes organized, and the source of various 
changes of structure in the interior of the heart; especially when poured out, as 
is most usual, in the neighbourhood of the orifices and valves. But even indepen- 
dent of such occular evidence as is obtained on dissection, Ave are now acquainted 
with certain auscultatory signs, Avhich, taken along Avith the general symptoms, 
co-existing affections, and causes of the diseased condition, enable us to decide, 
even during life, Avith a high degree of probability, as to its presence. From the 
researches of M. Bouillaud it appears that inflammation of the interior of the heart 
is at least as common as pericarditis, and is followed by still more important re- 
sults; and though its early stage may not be attended Avith such incontestable 
anatomical evidences as the latter, yet those of its more advanced period are alto- 
gether analogous, and quite as satisfactory. 

In the venous system, in Avhicli the circulation is comparatively sIoav and fee- 
ble, examples of the organization of coagulable lymph are still more frequently 
observed; and the similarity of the lining membrane of the veins to that of the 
heart, as Avell as the frequent extension of inflammation from the former to the 
latter, should have prepared us, prior to all positive evidence, to admit the exist- 
ence of idiopathic endocarditis as not improbable. 

Anatomical characters. The morbid appearances characteristic of inflamma- 
tion of the inner membrane of the heart are divisible into three classes: the first, 
or that connected with the earlier period of the affection, consisting in redness. 
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thickening, infiltration, and softening of the membrane, along with the secretion 
of coaguable lymph or pus; the second, in organization of the effused matter, 
praeternatural adhesion of the valves or narrowing of the orifices; and the third, 
in its conversion into a cartilaginous or bony tissue, and the consequent formation 
of permanent obstructions. 

1. The redness M'hich marks the earlier stage exhibits various degrees of in- 
tensity, from a slight blush to a deep scarlet colour, and has, in some instances, 
a bluish or brownish tinge. It may be either partial or general, but is commonly 
most evident on that portion of the membrane which lines the valves and orifices, 
and not rarely is entirely confined to these situations. This redness does not, 
for the most part, appear to consist in any very obvious capillary injection, but 
chiefly rather in a dyeing of the lining membrane, M'hich, in its softened state, is, 
as we should expect, more prone to imbibition. The colour is not, however, re- 
moveable by washing; but continued maceration will extract it. It has been doubted 
by Laennec and many others, whether such redness were not rather of cadaveric 
than of truly inflammatory origin; but the frequent co-existence of unquestiona- 
ble inflammatory products induces us to suspect that skepticism has been pushed 
too far on this point, and to assent rather to M. Bouillaud's view of the matter; 
according to which this redness is, at least very frequently, the result of increased 
vascular action; and most probably so, when met with in bodies in which putre- 
faction has not yet commenced, and when the coagulability of the blood has not 
been remarkably impaired, as, for instance, by diseases of a putrescent or ty- 
phoid tendency, and when death has not been preceded by a very long protracted 
suffocative struggle. 

It is not pretended that from the mere appearance of such redness we can at 
once safely decide on its inflammatoiy origin ; but from the colour, taken along 
with a certain set of symptoms observed during life, and afl;erwards to be detailed, 
we may often arrive at such a conclusion with a high degree of probability ; and this 
probability becomes converted into certainty, if there is found to co-exist either thick- 
ening or infiltration of the same portion of the membrane, or if purulent matter or 
coagulable lymph is detected, smeared over or adherent to its surface. The simul- 
taneous presence of indubitable traces of inflammatory action in the great veins in the 
neighbourhood of the heart, occasionally affords an additional source of conviction 
as to the true nature of the appearances within this organ. It is chiefly where 
the case has lasted two or three weeks that the redness is found to be accompanied 
by a thickening of the membrane, which is commonly most obvious on the valves, 
inasmuch as they consist of a double layer of the serous tissue, and are most fre- 
quently the points first inflamed. In many instances the>» have an infiltrated 
spongy texture, and softening of the lining membrane is often met with in the 
same stage ; it appears also less perfectly polished than natural, and is more easily 
separated from the subjacent cellular tissue. Incipient ulcerations on its surface 
may, moreover, be occasionally detected ; and these throw light on the mode in 
which perforation of the parietes of the organ and of its valves, afterwards to be 
noticed, may often take place. 

The presence of purulent matter and of coagulable lymph is less frequently ascer- 
tained, they being usually, as we might expect, carried away by the passing blood 
as soon as formed. These substances have sometimes, however, been detected in 
the centre of a clot, or entangled in the meshes of the columnae carnese. The 
coagulable lymph from its adhesive nature, the more frequently of the two retains 
its hold of the surface when it has been formed, and is occasionally found attached 
to the valves or their tendons in the form of ininute granulations ; and in other 
instances, in that of a pseudo-membranous expansion, lining a portion of the inte- 
rior of the auricles and ventricles. Sometimes too, a fragment of clotted blood 
becomes firmly attached to the internal lining membrane, and is eventually orga- 
nized. 

Whether endocarditis, even in its most acute form, ever terminates in gangrene 
is dubious. M. Bouillaud inclines to the affirmative, in respect to those cases 
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where, on dissection in addition to the peculiar morbid colour, texture and odour, 
indicative of this change, we find the blood unnaturally liquid or grumous, and 
mixed up with air bubbles ; and when during life, in addition to strongly marked 
typhoid symptoms, there has been inordinate rapidity and irregularity of the pulse. 
He has not, however, adduced any very conclusive cases in evidence of his opinion. 

2. Inflammation of the inner lining membrane of the heart, like that of the inte- 
rior of an artery or vein, is thought by Kreysig to bestow on the contained blood 
a peculiar tendency to coagulation : and it has been observed that fibrinous concre- 
tions of an unusually colourless, elastic and glutinous nature, are often found in 
cases of acute endocarditis, adhering to the walls of the organ or to the fleshy 
columns or their tendons, and extending along into the gi'eat vessels. These some- 
times appear to be in a state of incipient organization, and fragments of them are 
not rarely attached with peculiar tenacity to the edges and base of the valves, 
where they constitute, in all probability, a frequent source of permanent organic 
disease, in the form of vegifalions or granulations ,- though there is reason to 
think that these originate still more frequently in the effusion of coagulable lymph, 
as they are commonest in the left side of the heart, where inflammation is also 
most common, and where coagulation is rarest. Such appendages, which are 
also occasionally met with adhering to the surface of the cavities, and more espe- 
cially the auricles, are divided by Laennec, in relation to their form, into the 
globular and the warfy. The former are commonly of a softer texture, like to 
concrete albumen or fibrin which has as yet undergone little change, being of a dirty 
white or yellowish colour, with sometimes a slight tinge of red, and resemble closely 
those granulations often found on the surface of the pleurae or peritonaeum, when in a 
state of chronic inflammation. The latter are of a firmer, horny, or cartilaginous con- 
sistence, and in form not unlike venereal warts, and they adhere A^ery strongly. 
Each species varies in size from that of a pin's head to a small pea ; and in their 
pumber, arrangement, and form, present great differences, being sometimes 
isolated, and sometimes aggregated into small cauliflower excrescences ; whilst 
individually, they are either rounded, flattened or elongated, and in respect to their 
surface either smooth and polished, or rough and irregular. They rarely exist, when 
of old date, unaccompanied by induration of the valves and orifices, and when they 
are numerous and voluminous often contribute materially to obstruct the passage of 
blood through the latter as well as to impair the efficiency of the former. It has 
been remarked by Dr. Watson, that the warty vegetations on the semi-lunar valves 
aflfect particularly a festoon-like arrangement, being deposited in two short cres- 
centic lines, each of which runs from the corpus sesamoideum towards the extreme 
point of the base oAhe valve, being placed some way interior to its free edge,— 
a line which anatomical investigation shows to correspond with the outline of the 
fibrous matter prolonged to a certain distance into the valve from the tendinous 
ring at its insertion. 

There is sometimes a considerable shortening of the tendons of the auriculo- 
ventricular valves, quite capable of preventing their closure; and yet, when exist- 
ing alone, liable to be overlooked upon a hasty examination. 

The adhesion of a valve to the adjacent wall of the heart is a less rare occur- 
rence than we might have expected, from the almost unremitted motion of the 
part and the constant contact of the blood. The valve is often in this manner so 
firmly glued down as to be totally incapable of fulfilling its functions, and this ne- 
cessarily gives rise to great derangement of the circulation. But much the most 
frequent species of valvular adhesion is that which takes place between the adja- 
cent laminae of the valve itself, especially when the caliber of the orifice to which 
it is affixed, has become contracted. 

Organized false membranes sometimes line a portion of one or more of the ca- 
vities of the heart, or, more rarely, form partial septa across them. The most 
common form in which they are met with, is that of whitish patches of a few 
lines in breadth on the endocardium, altogether similar to those so often seen on 
the exterior of the organ, and are, like them, generally easily dissected off", leaving 
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the membrane beneath nearly in its nati/ral state. Apparent thickening of the en- 
docardium is, for the most part, due to the presence of intimately adherent layers 
of organized lymph. 

The membrane itself does, however, occasionally undergo a slight degree of 
hypertrophy, becoming also unnaturally opaque, and deprived of its smoothness 
and polish. The sub-serous cellular tissue, and the fibrous structure strengthening 
the orifices and entering into the composition of the base of the valves, very fre- 
quently participate in the hypertrophous tendency; and this holds good especially 
in regard to the mitral valve. 

3. At a more advanced or chronic period of this affection we find almost inva- 
riably cartilaginous or osseous induration of one or more of the valves or orifices, 
with irremediable contraction of the latter and serious impairment of the motion 
of the former. The false membrane, the original product of inflammation, thus 
passes in process of time through a succession of changes characterized by a gra- 
dual increase of hardness; first, assuming the form of condensed cellular mem- 
brane, and, subsequently, a cellulo-fibrous, cartilaginous, and osseous texture; the 
adjoining natural tissue either partaking in the morbid change, or being gradually 
supplanted by the new structures. The cartilaginous and calcareous deposites 
manifest a preference for the base and edges of the valves, and are of most various 
form and extent, sometimes occupying a mere point; at others, extending into flat 
patches or irregular protruding masses; and, in extreme cases, invading the entire 
substance of a valve and its tendons, or completely surrounding and greafly nar- 
rowing and obstructing an orifice. The calcareous matter in and around the 
fibrous zones is, in some rare cases, so profuse, as to extend deeply into the mus- 
cular substance of the heart or even to protrude on its outer surface, and thus to 
give rise to a loud frictional sound of a peculiarly harsh and grating character. 
Where the induration of the valves is very considerable, they become in a manner 
fixed, and quite incapable of fulfilling their oflice, being often, moreover, crum- 
pled or shrivelled up, perforated, or even torn across, and hanging like a foreign 
substance into the cavity; but more commonly, as already stated, they become ad- 
herent by their adjacent edges; and this is most especially the case with the auri- 
culo-ventricular valves, which may thus be seen to form an inflexible spout, as it 
were, projecting into the ventricle, like the rima glottidis or os tincae in miniature; 
or else if flatter, an osseous partition, between the cavities, irregularly perforated 
in its centre, the aperture being so small in some instances as scarcely to admit 
the point of the little finger. Inspected from the side of the auricle, the orifice 
here presents a very contracted, wrinkled, or puckered appearance, and seems 
converted into a funnel-shaped passage. The aortic and pulmonary orifices, 
where their valves are similarly indurated and adherent, assume either a triangu- 
lar form, or become narroAved into the shape of a button-hole, the consolidated 
valves constituting thus an imperfect septum across the vessel. 

The valves of the left side afford very much more frequent examples of all the 
above changes than those of the right, which is only in conformity with the ge- 
neral fact, that parts of more energetic action are more prone to morbid derange- 
ment; in addition to which, the greater abundance of fibrous tissue in the latter, 
as Corvisart has remarked, naturally renders them more susceptible of cartilagi- 
nous and ossific degeneration. Bichat, however, Avas quite in error in supposing 
the right side of the heart entirely exempt from such changes. According to Dr. 
Hope's experience, as stated in the year 1832, they are found diseased in one 
case out of every four or five; or, according to Dr. Latham's, in so large a pro- 
portion as one out of every three instances of induration of the left valves; but the 
more recent researches of the former of these writers, as well as those of Dr. 
Clendinning, render it now almost certain that there is a much greater dispropor- 
tion than this, and that, in at least nine-tenths of the cases of valvular disease, it 
is found on the left side alone; in somewhere about one-fiftieth on the right alone; 
and in nearly one-twentieth on both sides. The pulmonic valve is even less fre- 
quentlv affected than the tricuspid. The morlnd alteration detected in the valves 
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of the right side is commonly only of a cartilaginous consistence. The tendency 
to contraction in the orifices of the heart, under the influence of chronic inflam- 
mation of their lining membrane, is but an additional example of what has been 
so often observed in respect to passages leading from various hollow organs with- 
in the body, as the urethra, for instance, the cervix of the bladder, the oesophagus, 
pylorus, rectum, &;c. It is only in the incipient or inflammatory stage, or before 
such organic change has established itself, that we have any great power over 
these morbid processes. When they have produced the permanent effects alluded 
to, the walls of the hollow muscular organ, behind the narrowed passage, become 
ordinarily increased in thickness from the constant eff'ort to overcome the unusual 
opposition to the discharge of its contents; and at the same time, from the frequent 
state of distention, one or more of the cavities is often much dilated. Of all the 
orifices the aortic seems to be the most frequently the seat of obstruction, and 
next to it the mitral orifice. 

In persons who have died in consequence of a permanently obstructed state of 
the circulation through the heart, there are usuaUy found large masses of co- 
agula within its cavities ; but these, as M. Bouillaud remarks, being sofl;, gelati- 
nous, and generally tmged throughout with blood, are very unlike the firm, white, 
elastic, adhesive concretions of such frequent occurrence in the acute stage of en- 
docarditis. That the cartilaginous and osseous degenerations above described, 
are, in the majority of cases, of inflammatory origin (though this view of their na- 
ture was strenuously opposed by Laennec,) has been shown to be in the highest 
degree probable by the researches and arguments of M. Bouillaud, who has ad- 
duced as strong proof of it, both from analogy, and from the history of the indi- 
vidual instances in which these appearances were met with, as the nature of the 
case seems to admit of Thus chronic inflammation in other serous, sero-fibrous, 
and allied membranes is very commonly followed by cartilagmous or osseous de- 
posites, as we see, for instance, in respect to the pericardium and pleurae, the peri- 
osteum, synovial membranes and fibrous capsules of joints. The osseous depo- 
sition in question is by no means peculiar, as so often assumed, to advanced age ; 
a gi-eat majority of the cases of it, recorded in The Clinical Treatise on Diseases 
of the Heart, being in patients under fifty ; nearly a fourth between sixteen and 
thirty ; one in a child of ten years, another of seven, and a thu'd in an infant un- 
der ten months. The frequent co-existence of traces of an old pericarditis or pleu- 
risy along with the appearances alluded to, is also certainly decidedly favourable 
to the mflammatory theory of their source. Besides, in a very great proportion 
of these cases, indubitable symptoms of inflammation within the heart have mani- 
fested themselves at some antecedent loeriod. The causes in which the disease 
within the heart appears to have originated, as well as the influence of an anti- 
phlogistic treatment over its progress, conspire still farther to establish the fact of 
its being very frequently of a truly inflammatory nature ; and if, in some of these 
instances, such inflammation is latent, or accompanied by no very well marked 
symptoms, this is no less incontestably the case, and that not very rarely, in re- 
gard to certain similar affections of the pleura? and pericardium, especially when 
of a very chronic type, and unaccompanied by any notable eflfusion of fluid. Still, 
however, it must be admitted, many examples of it present themselves, especially 
in the aged, where no such source can, with any probability, be traced, and which 
.seem to be connected simply with the increased tendency to osseous deposite, so 
commonly observable in advanced life. 

St/mplows. Inflammation of the interior lining of the heart commonly give 
rise to a general sense of uneasiness, with a peculiar feeling of oppression and 
preecordial anxiety, which if carried to its highest pitch, may be accompanied by 
a tendency to syncope. Pain pro]-»erly so called, is, even in the acute stage of the 
disease, very rarely complained of; and when it does exist, seems rather to depend 
on accidental complications, such, more especiall}% as pleurisy or pericarditis, than 
on the condition of the interior of the heart itself. 

Ill the severer forms of the affection there are generally well-marked feverish 
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sjTuptoms, heat and dryness of the skin, thirst, restlessness, and accelerated circu- 
lation. The character of the pulse, however, often contrasts remarkably with 
that of the heart's action, being small and feeble, and intermitting, even at times 
when the latter is most violent — a disagreement which has been ascribed by some 
to partial obstruction of the orifices by spasmodic contraction of the adjacent mus- 
cular fibres, but by others, on much better grounds, to mechanical impediment 
from congestion of the valves, effusion of lymph, or the formation of coagula with- 
in the heart ; and it is at such times especially that the most formidable of the 
symptoms commonly ascribed to pericarditis, present themselves — extreme anxiety, 
jactitation, and cold sweats, pallidness and shrinking of the features, with an inde- 
finable expression of alarm — oppressive dyspncca, faintness and downright syn- 
cope. Where the impediment of the circulation arrives at a great height, there is 
marked evidence of venous obstruction in the tumefaction and bluish colour of the 
lips and cheeks, and slight infiltration of hands and feet ; and, apparently from the 
same cause, temporary convulsive seizures like epilepsy have sometimes also been 
observed. It is only, however, in cases where the disease exists in its intenser 
form, that we are to expect to meet with such well-marked general symptoms as 
those detailed above.* When it is very limited in extent, or when it assumes a 
sub-acute or chronic form, they are much more obscure ; and were it not for the 
physical signs appropriate to each, the discrimination between it and pericarditis 
would too often be impracticable. 

Physical signs. In simple endocarditis the action of the heart, as judged of 
by applying the hand to the chest, appears uncommonly violent, and is percepti- 
ble over an unusual surface, owing, it is supposed, to the inflammatory turges- 
cence of the organ ; and it is sometimes, moreover, accompanied by a ^^bratory 
thrill. 

On percussion, during the acute stage, we occasionally discover a considerable 
augmentation of the extent of dulness in the praecordial region, the space in which 
it is now perceived being, according to Bouillaud, sometimes more than twice as 
gi'eat as in the natural condition. Such dulness of sound in uncomplicated cases 
is readily distinguished from that originating in pericardial effusion, by the beat of 
the heart appearing quite superficial, (a circumstance which can generally be ap- 
preciated both by the eye and by the hand,) instead of being, as in the latter case, 
remote and indistinct, and varying remarkably with change of posture, both as to 
the points and in the degree in which it is felt. 

It is auscultation, however, which makes known to us the existence of one of 
the most constant and characteristic of the phenomena of endocarditis — the bel- 
lows-murmur — the intensity of which increases with the vehemence and rapidity 
of the heart's action, and is sometimes sufficient to mask one or both of the nor- 
mal sounds. When the impulse of the heart is very sharp the metallic ringing 
sound, already described, is occasionally audible. The frequency of the heart's 
pulsations is very remarkable in this disease, occasionally amounting to one hun- 
dred and fifty within the minute, or upwards; and they are often, moreover, irre- 
gular or intermittent, and of unequal force, some of them being altogether imper- 
cepfible at the wrist. 

When the intensity of the inflammation has declined, the organic changes left 
behind, provided the disease was not nipped in the bud, give rise to a new set of 

* This affection may be anticipated, according to Dr. Hope, if a person be suddenly at- 
tacked, with three signs: — 1. Fever; 2. Violent action of the heart; 3. A valvular murmur, 
which is known not to have existed previously, and is distinguishable from the attrition-mur- 
mur of pericarditis. 

He believes farther, that, in some rare instances, irregularity and weakness of the pulse 
and orthopnoea exists temyoranly, and in a moderate degree, from mere disturbance of the 
nervous system, before any mechanical obstruction has taken place; an opinion in which we- 
entirely concur. — Author. 
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general and local symptoms. When the inflammation has assumed the chronic 
form (and in this it sometimes appears from the first,) the structural alterations 
resulting from it may be limited to simple thickening, or hypertrophy of the 
affected tissues, or else, as is the case in a great proportion of instances, it may 
give rise to their permanent induration and complete degeneracy. When indu- 
ration of the valves and narrowing of the orifices have been thus produced, a 
permanent vibratory thrill with irregularity or intermittence, and inequahty in the 
force of the pulsations, are very common phenomena. The contraction of the 
ventricles seems sometimes to be, as it were, spasmodically performed at two or 
three rapidly successive imperfect efforts. A greatly increased extent of dulness 
on percussion often co-exists, and indicates for the most part, the complication of 
hypertrophy or dilatation, or of both. Auscultation almost always reveals the 
permanent existence of some of the varieties of unnatural murmur, of which we 
have spoken so much at large in the introductory observations. M. Bouillaud, 
out of upwards of one hundred cases of this disease, examined by him, asserts that 
he never failed to detect the bellows-murmur in some of its grades, or the rasp- 
ing, sawing, or musical sound, accompanying one or both of the normal sounds 
of the heart, save in one solitary instance, and that one was imperfectly examined. 
Pain is an occasional, but not a necessary nor even an ordinary, accompaniment 
of the organic changes under consideration: a sense of weight and obstruction, or 
an indefinable uneasiness in the region of the heart is sometimes complained of. 
Palpitations, characterized by a great increase of the force as well as frequency 
of the heart's action, along with a tendency to faintness and syncope, are very 
common, especially on any unusual muscular exertion, as in the act of ascending 
a stair or walking up a hill; and also on the occurrence of any strong mental 
emotion; and under these circumstances, likewise, the morbid sounds, no less 
than the impulse of the heart, become much more intense. In fine, when there 
has existed for some years, or even months, a permanent murmur accompanying 
the action of the heart, with or without a vibratory thrill in the pulse and pre- 
cordial region, together with frequent irregularity in the circulation, confirmed 
disease of the valves or orifices may be very strongly suspected; and this suspi- 
cion, according to Bouillaud, becomes changed into absolute certainty when the 
following general symptoms at the same time manifest themselves: namely, 
great contrast between the pulse at the wrist and the action of the heart; the for- 
mer being very small, though commonly hard and vibrating, whilst the latter is 
inordinately strong; evidence of serious impediment to the course of the blood, 
manifested in the obstructed state of the venous circulation, — as, for example, 
swelling and lividity of the features, congestion of the brain, lungs, and abdomi- 
nal organs, passive haemorrhage, and serous effusions into the cellular membrane 
of the extremities, and into the great splanchnic cavities, and, finally, ddatationof 
the jugular and other large veins in the vicinity of the heart. The phenomenon of 
a venous pulse, synchronous with the systole of the heart, and dependent on 
reflux from the right ventricle, is not unfrequently observed. When the auriculo- 
ventricular orifice is incapable of complete closure, either from its disproportion- 
ate dilatation, or from the shrivelling, or immobility in consequence of ossifica- 
tion or adhesion, of one or more of the lamina? of the tricuspid valves, the 
derangement of the respiratory organs, at first noticed as only a slight shortness 
of breath on exercise, gradually increases in intensity till, under the title of asth- 
ma, or in the form of orthopnoea, it constitutes a most prominent and distressing 
part of the patient's sufferings. In such a state of things, the circulation within 
the brain becomes eventually deeply disordered, and the sufferer, after a long-con- 
tinued mortal struggle, characterized by intense anxiety, jactitation, and incessant 
gasping for breath, at last falls for the most part into a sub-apoplectic condition, 
which speedily terminates his sufferings and his life. Valvular disease becomes 
almost always, sooner or later, complicated with morbid alterations in the cavities 
of the heart, in respect to size and strength; and the general symptoms of the two 
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sets of affections are eventually interwoven together. For their farther conside- 
ration, we must refer to the sections on hypertrophy and dilatation. 

It is obviously much more easy to satisfy ourselves of the existence of me- 
chanical obstruction within the heart than to determine with certainty the parti- 
cular orifice in which it is seated. The difficulty to be encountered arises chiefly 
from the great similarity of the abnormal sounds in the several orifices when 
similarly diseased; from the close approximation of these apertures; and from the 
liability of each, when in a certain stage of morbid change, to produce a murmur 
under the influence of a refluent as well as of the onward current. Dr. Hope 
indeed believed that he had, several years ago, succeeded in discovering a series 
of diagnostic marks by which this difficulty might be overcome; and that, too, in 
the great majority of cases by the stethoscopic signs and pulse alone; though, at 
the time, he by no means neglected the confirmatory aid of the general symptoms. 
Thus, disease of the aortic valves appeared to him to be characterized by the 
praeternatural murmur being loudest at the middle of the sternum, and by its being 
of a superficial and whizzing character; accompanying the first sound of the heart, 
if it depended on the onward current, or the second sound, if it originated in 
regurgitation; in which latter case it was much feebler. Disease of the mitral 
valve, again, by the murmur being of a more hollow or distant character, and 
loudest opposite to the left margin of the sternum, between the third and fourth 
ribs; its coincidence or alternation with the pulse determining, as in the former 
instance, whether it depended on the direct or on the retrograde motion of the 
blood. Either set of valvular murmurs might be attended with the purring tremor: 
it is commonest with mitral regurgitation; but it is only where it originates in the 
aortic orifice that it will be communicated, in the form of a thrill, to the pulse. 
Regurgitation was shown to be most frequent in respect to the mitral valve; being 
accompanied, when so situated, by a peculiarly weak and irregular pulse. Where 
disease existed simultaneously in both orifices, the circumstance would make 
itself known by the presence of each set of signs. Disease of the pulmonic valves 
is excessively rare, being seldom met with, except in cases of open foramen ovale. 
The apparent situation of the bellows-murmur accompanying it would be the same 
as in affection of the aortic valves, whilst its closeness to the ear would be still 
more remarkable. Induration of the tricuspid valve, which is likewise very 
uncommon, was said to be also recognisable by the site of its attending murmur; 
namely, about the middle of the sternum, and a little to the right of the mesial 
Une. These signs, he asserted, had never, for several years deceived him as to 
whether there was or was not valvular obstruction; and " they have seldom failed 
to indicate, with perhaps more than necessary precision, the situation and nature 
of the afl'ection," — provided he had first satisfied himself that the morbid sounds 
were not the result of nervous or hysterical excitement, anaemia, or loss of blood, 
cases in which they are transient and intermittent; nor of pericarditis, all other signs 
of such afl'ection being absent; nor, finally, of hypertrophy, the murmur persisting 
in spite of repose, venesection, abstinence, and other methods of calming the hearths 
action. Such are the opinions expressed by Dr. Hope, in the first edition of his 
valuable work on diseases of the heart. Of the correctness and importance of 
nearly all the signs here given there can be no doubt; but it is certain that, in the 
hands of others,'' they alone were found insufficient in many cases for satisfactorily 
establishing the diff'erential diagnosis of valvular disease;* and it appears to us 
not at all surprising that the attempt to make such distinctions, chiefly by re- 
ference to the situation of the greatest intensity of the morbid sound,— as if this 
corresponded immediately to the seat of lesion,— should prove abortive, espe- 
cially when we consider that the most adjacent points of some of the orifices are, 
as we have already seen, only a very few lines apart, and that an ordinary stetho- 

« This difficulty was participated in even by tlie most expert stethoscopists. Tiius we find 
Dr. Graves and Dr. Stokes, so lately as September, 1838, expressing their conviction " that the 
Vol. H.— 68 
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scope may be so applied as to cover at once a portion of the whole four aper- 
tures. 

A nearer approach to a successful method of establishing the diagnosis in ques- 
tion has been made by Dr. Williams, who is guided in a great degree by the direc- 
tion in which the current, or column of the blood, (or the tense walls of the vessels?) 
spreads the sounds, and the different manner in which they are transmitted to the 
walls of the chest* Thus, murmurs generated at the origin of the great arteries 
are transmitted chiefly in the direction of these tubes; whilst those produced in the 
auriculo-ventricular orifices are conducted at once both by the current into the 
ventricles, and by the chordae tendineae and fleshy columns to the apex of the 
heart, and thence to the correspondent portion of the parietes of the chest. Accord- 
ingly, in obstructive disease of the aortic orifice, the accompanying murmur, ordi- 
narily of a sawing or grating character, and coincident with the systole, is not only 
audible in that part of the chest with which the heart comes into closest contact 
(its apex in all cases, and its body or base also, where there is great hypertrophy,) 
but is likewise most distinctly heard along the upper half of the sternum in the 
direction of the innominata, and in that of the carotids, particularly the right one. 
The pulse is neither weak nor irregular, unless the contraction exist in a very 
marked degree. 

Regurgitant disease of the same orifice produces a murmur, commonly very 
loud, about the middle of the sternum, and which greatly obscures the second sound 
of the heart, especially when sought for at the top of the sternum, or in the carotids, 
situations in which it is in the natural condition very distinct ; though it may stiU 
be sufficiently audible about the middle and left side of the sternum, where the 
action of the pulmonic valves is unimpaired. This murmur, in consequence of the 
smallness of the reflux current, is seldom so rough as the former : at times it is 
musical in its character, and sufficiently loud. The obstructive and the regurgitant 
lesions are often combined, and thus give rise to a double or to-and-fi:o sawing 
murmur. The regurgitation not unfrequently stimulates the ventricle to a second 
contraction, constituting a reduplication of the pulse. A very remarkable condi- 
tion of the arterial circulation has been pointed out by Dr. Corrigan as charac- 
teristic of aortic reflux, in which the pulse becomes momentarily hard and full ; yet, 
in consequence of the permanent patency of the orifice, instantaneously afl:erwards 
recedes from under the finger, and so has a jerking or thrilling character ; whilst 
the pulsation of all the arteries is fi'om the same cause strikingly visible, the motion 
in these tubes exhibiting a peculiar wriggling or vermicular appearance, especiailly 
in the aged, in whom, having lost their dilatability, they are only capable of tor- 
tuous elongation. The value of this sign is admitted by Dr. Williams and Dr. 
Hope, who consider it to be almost pathognomonic of the lesion in question, when 
strongly marked and permanent in all conditions of the circulation.! In a slight 
extent it may, however, exist independent of such structural change, in consequence 
merely of simple excitement of the heart, especially where there is defective ten- 
sion of the arterial system, as after large losses of blood, but here the pulse is inva- 
riably rapid. A new sign of inadequacy of the valves of the aorta, lately made 
known by Dr. Henderson, is the existence of a greatly increased interval between 

physical signs of valvular disease are not yet fully established ; that, taken alone, they are in no 
case sufficient for diagnosis; that, even in organic diseases, the nature and situation of mur- 
murs may vary in the course of a few days ; that all varieties of valvular murmurs may occur 
without organic disease; and, lastly, that organic disease of the valves may exist to a very 
great degree without any murmur whatsoever." (See Dublin Medical Journal.) — Author. 

* In the third edition of his work on diseases of the chest published in 1835, and more fully 
in his lectures, delivered in the winter of 1836, and published in the London Medical Gazette^ 
in the autumn of 1838. — Author. 

t It may be neutralized, as Dr. Hope remarks, by free mitral regurgitation or great con- 
traction, in consequence of the enfeebling effects of these lesions on the pulse. — Author. 
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the systole of the heart and the pulse in the remote arteries. The musical or cooing 
note, taking the place of the second cardiac sound, he farther asserts, is a circum- 
stance which has hitherto only been found in cases of patency of these valves. 
Permanent patency of the aorta, if unaccompanied by obstruction, has, according 
to Dr. Hope, no systolic semi-lunar murmur, but only a regurgitant one. 

Aortic valvular disease, though in its early stage it may only give rise to slight 
palpitation, shortness of breath on exercising, and praecordial uneasiness, is, 
when extensive, one of the most formidable of cardiac affections, and most speedily 
fatal. Haemoptysis and dropsies are thought by Dr. Williams to be quite as 
frequent in connexion with it, as in disease of the mitral valves or of the right 
side of the heart. There is commonly, he believes, greater restlessness and 
irritability, and the features are more palid and puffy than in mitral disease, in 
which there is often a considerable degree of colour in the face, with greater 
hebetude and torpor; the symptoms in the latter being more simply those of 
venous congestion; but in all this there is, as he freely admits, much uncer- 
tainty. 

The mitral valves appear to be much less frequently the seat of an obstructive 
than of a regurgitant murmur; which last, according to the author just quoted, 
in consequence of the facility with which the mechanism of the part is tempo- 
rarily deranged by irregular action of the carneae columnae, &c., constitute a vast 
majority of the cases of bellows-sounds occurring in women and young persons 
under twenty years of age (in whom they are, besides, more generally of a blow- 
ing character than either grating or whistling;) whilst, in older persons, and 
those of the opposite sex, they are more frequently caused by the diseased state 
of the aortic valves. On account of the interposition of the lung and right ven- 
tricle, the murmur generated in the auriculo-ventricular orifice is much less dis- 
tinct immediately opposite the mitral valve than over against the apex of the 
heart, where it is often so loud as to obscure the natural sound; this being still 
audible at the upper and lower ends, and to the right of the sternum, and over 
the carotids. Considerable enlargement of the heart, or consolidation of the 
lung, may sometimes transmit the murmur more distincdy to the walls higher 
up; but percussion, as Dr. Williams suggests, Avould sufficiently elucidate the 
nature of the case. The pulse is generally very irregular, unequal, and weak, 
when there is much constriction, or free regurgitation in the mitral orifice: in 
the latter case, however, it has sometimes been found strong and jerking, when 
dilated hypertrophy co-existed in a marked degree.* 

The general symptoms produced by disease of the mitral valve are chiefly 
those of pulmonary and venous congestion, as evinced by the frequent asthmatic 
paroxysms and habitual dyspnoaa, along with cough and an abundant expectora- 
tion occasionally tinged Avith blood, and by enlargement of the liver and disorder 
of its action, as well as of the other abdominal organs, too often mistaken, espe- 
cially when the heart is as yet but slightly deranged, for idiopathic dyspepsia. 
There is, at the same time, a tendency to anasarca, and other dropsical affections, 
along with headachs, giddiness, and other evidence of cerebral congestion. It is 
from the occasional occurrence of such a group of symptoms in a very aggravated 
form, that the very name of heart-disease carries so much terror with it; but, in 
reality, affections of this organ often exist, in a minor degree, without any such 
formidable array. 

Disease of the pulmonary valves is so rare that Dr. Williams, though he has 
directed his attention so much to cardiac affections, confesses himself unable to 

* Of other causes by which irregularity and weakness of pulse may be produced, independent 
of valvular disease, Dr. Hope enumerates, — 1st, Softening of the heart. Here there will be 
no morbid murmur. 2d, Pericarditis, with copious effusion compressing the heart; endo- 
carditis; and polypi within its cavities. Their peculiar symptoms and suddenness of super- 
vention are diagnostic. 3d, Dyspepsia, biliousness, nervousness, gout, &c. Here the attacks 
are irregular, and temporary, and unattended with valvular mu^m^r. — Author. 
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speak of its signs from his own experience, he having never diagnosticated an 
instance of it during life; but he conceives that the murmurs accompanying it 
might be distinguished from those of the aortic valves, by not being audible at 
the top of the sternum nor in the carotids, as also by the circumstance of the 
pulse being less peculiarly affected. 

As to the tricuspid valve, he professes to be acquainted only with its regurgi- 
tant lesions, which are comparatively common, and recognisable chiefly by pul- 
sation of the jugular veins; for the reflux here, in consequence of the natural 
laxity of these valves, and the inconsiderable degree of induration ordinarily pre- 
sent, even when diseased, is, he thinks, for the most part, unattended with any 
audible murmur. In a few instances, however, he has met with one of a blow- 
ing or grating character, coincident with the systolic sound, and distinctly heard 
from the middle to the bottom of the sternum, at the adjacent parts of the carti- 
lages of the ribs and in the epigastrium, but not in the carotid or upper portion 
of the sternum.* 

* Very similar views to those of Dr. Williams, detailed above, have more recently been ad- 
vocated by Dr. Hope, in the Med. Gazette, August 4, 1838, and March 7, 1839 ; as well as 
in the new edition of his Treatise on Diseases of the Heart, which appeared last year. Thus 
the distinct audibleness of the semilunar murmurs for about two inches above their origin is 
recognised by Dr. H. as their chief characteristic, — those of the aortic valves being more 
intense towards the second intercostal space, close to the right of the sternum ; those of the 
pulmonary valves, at the same level, but towards the left of this bone; whilst auricular mur- 
murs are scarcely to be heard at this distance; and those originating in diseases of the aorta 
itself, besides being more acute in their i>itch, are considerably louder in the tract of the ves- 
sel than immediately opposite to the semi-lunar valves. 

It is farther noticed, as confirmatory evidence of the existence oC semi-lunar murmurs, that 
they become gradually less distinct as we descend along the tract of the ventricles; those 
originating in the aortic valves being, however, comparatively less faint along the course of 
the left venlricle; those of the pulmonic valves, along the right. 

The murmur of semilunar regurgitation, though loudest in the site of its origin, and in 
some degree carried downwards by the setting in of the current in that direction, is suffi- 
ciently distinct upwards, in the line of the great vessels respectively, and is, moreover, pro- 
longed through the interval of repose. 

The murmurs of the auricular valves, it is farther stated, are best explored at about an inch 
above the apex of the heart, on the left side of the dull portion, t. e., about the fifth left rib, 
and a little within the nipple, for the mitral valve, and on the right side of the dull portion, 
at the same level, but close to the left edge of the sternum, for the tricuspid. At these points, 
the obstructive murmurs of the semi-lunar valves sound comparatively obscure and distant, 
whilst their regurgitant ones, unlike those we are now speaking of, aagment in intensity as 
we ascend towards the orifices of the great arteries. 

When both the semi-lunar and auricular valves are diseased, the morbid murmurs not only 
often differ in tone and character, but will have two distinct points of greatest intensity, 
up to which, respectively, we should endeavour carefully to trace them. When two murmurs 
have their source in the same orifice, we may recognise the fact by the circumstance of their 
existing in the greatest intensity at one and the same point; whilst the first coincides with 
the systole of the heart, the second with its diastole. 

The comparative feebleness of a refluent current through the aortic and pulmonary orifices, 
as well as of the onward current through the auricular valves, accounts for the greater weak- 
ness of the correspondent murmurs. An obstructive mitral murmur is, of all those appertain- 
ing to the left side of the heart, one of the rarest, for the reason first mentioned; being seldom 
heard save in cases of very considerable narrowing of the orifice. Murmurs seated in the 
aortic and pulmonary orifices, from being more superficial, are in a higher key than the 
deeper-seated ones, coimectcd with the mitral and tricuspid valves. 

The greater or less harshness of the marmurs, and their pitch, vary with tlie force of the 
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. Adhesion of the auriculo-ventricular valves to the wall of the heart is usually 
accompanied by their thickening and induration, and gives rise to symptoms very 
similar to those attending contraction of the orifices, from which therfore it is not 
readily distinguishable during life; viz. palpitation, bellows-murmur, purring, tre- 
mor, dyspnoea, venous congestion, and serous effusion; the reflux of blood being 
here equivalent to a mechanical obstruction. It is supposed by M. Bouillaud, 
however, that we may frequently be guided to a correct diagnosis by the bellows- 
sound being of a less dry and grating character in the case of simple adhesion, 
by the action of the heart being less irregular, by the purring tremor, if it exist, 
being less thrilling and more diffused, and the pulse less contracted, and, finally, 
by the dyspnoea, venous congestions, and serous effusions being less marked. 

There are no symptoms yet known by which simple thickening of the lining 
membrane of the heart can be recognised; nor do the vegetations growing from it 
give rise to any signs by which their presence may be suspected, unless when 
they interfere with the action of the valves or with the caliber of the orifices; and 
even then they can scarcely ever be distinguished frdm contraction of these aper- 
tures, or from adhesion, with thickening of the valves. When they are of a 
very elongated form, and consequendy very moveable, they may probably give 
rise to considerable variability in respect to the period and intensity of the 
murmurs, causing, in one position, an obstructive, and in another, (Avhen in- 
serted, it may be, between the edges of the valves,) a regurgitant murmur. 
This, together with a varying force in the current, a spasmodic state of one 
or more of the columnae carneae preventing the accurate closure of a valve, or, in 
some rare instances, the formation of fibrinous concretions within the cavities, are 
amongst the more probable causes of the occasional unsteadiness of the morbid 
sounds, even in the case of organic disease. The extreme disorganization of a 
valve, it should be known, often gives rise to a much less intense murmur than a 
change, which, though much slighter, may be better calculated for the production 
of sonorous vibrations: the former, even though there may be no great indura- 
tion, generally causes a sound of a graver, deeper, and more grating quality; those 
produced by the latter being commonly in a higher key, and occasionally of a 
musical, whistling, or cooing character. (Williams.) 

Of the diagnosis of murmurs which are independent of organic disease, and of 
those connected with pericardial inflammation, from those originating in valvular 
lesion, we have spoken at large in former sections. 

Causes. Inflammation of the interior of the heart may come on either as a 
primitive or as a consecutive affection: its causes, in the first instance, are essen- 
tially the same as those of pericarditis and of acute rheumatism, in union with 
which it so often occurs; more especially cold and moisture, or exposure to very 
sudden atmospheric changes, especially when the body is over-heated or fatigued. 
Gout, intemperance, and long-continued and very fatiguing bodily exertions, hy- 
pertrophy, and nervous palpitations, predispose to it. 

Complications. The disorders on which, when secondary, it most com- 
monly ensues, are acute articular rheumatism, pericarditis, pleuro-pneumonia, and 
phlebitis. In respect to its connexion with the first of these diseases, however, 
which is so very frequent, it is the opinion of Bouillaud, that it occurs very often 
as a cutaneous no less than as a metastatic affection. The transmission of inflam- 

circulation, the shape and size of the orifices, and the consistency of the matter forming their 
contour. Where they are of a very faint character, both auscultator and patient should hold 
their breath, and the deepest silence be preserved. A long stethoscope should be employed, 
so as to render it unnecessary to sloop much ; a posture which, by causing congestion of the 
head, interferes much with the delicacy of hearing. — Author. 

[A stethoscope, about two feet long, constructed of a coil of wire, the ends of block tin, the 
hollow cone for the reception of sound about three fourths of an inch in diameter, has been 
found the best for the discrimination of valvular murmurs.] G. , 
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mation from the pericardium to the inner lining membrane, seems to take place 
more frequently than from the latter to the former. Endocarditis may be excited, 
moreover, by sudden and prolonged embarrassment of the pulmonary circulation, 
such as occurs in the violent spasmodic fits of coughing of aggravated hooping- 
cough ; by the sudden rupture of a valve in a struggle ; and also, like inflammation 
of the veins, by the absorption of putrescent matter, or the translation of purulent 
collections into the torrent of the circulation. 

Prognosis. It may manifest itself either in an acute, a sub-acute or a chronic 
form. The prognosis to be formed in any givenlcase of this affection depends not 
merely on the intensity and presumed extent of the inflammation within the heart, 
but also very materially on its complications, the age and strength of the patient, 
the period at which the treatment has been commenced, and the activity with 
which it has been pursued. 

/Juration. In its mos t acute form it may terminate fatally within a few days ; 
death in such cases seems most commonly to be accelerated by the formation of 
extensive coagula (Polypi,) within its cavities. Striking irregularity, feebleness, 
and frequency of the pulse, partial cold sweats, with extreme anxiety and incessant 
disposition to syncope, are amongst the formidable symptoms preparing us for the 
final catastrophe. When the disease is met by energetic measures from the com- 
mencement, it may take a favourable turn within from three or four days to a 
week, even though attended by the formidable complications of pleurisy or peri- 
carditis ; and the patient, under judicious management, may speedily become con- 
valescent. Should it pass unfortunately into the chronic form, its duration then is 
commonly little, comparatively, within the influence of medicine ; and if the valves 
and orifices are very extensively implicated, it terminates sooner or later, almost 
necessarily, in death ; hypertrophy and dilatation of the heart, sanguineous conges- 
tions and eff'usions of serum or of blood, being generally first induced, and serving 
to accelerate the fatal event, which sometimes takes place very suddenly and un- 
expectedly. When, however, the lesions which have taken place are of a slighter 
kind, and the morbid process which has given rise to them can be arrested, life 
may sometimes, notwithstanding their existence, be prolonged with care, even to 
a very advanced period. 

Endocarditis of children. According to Dr. Copland, inflammation of the inte- 
rior of the organ, even at a very early period of infancy, is by no means rare; pre- 
senting itself sometimes as a primary disorder ; but more commonly coming on in 
consequence of scarlatina, small-pox or measles, pneumonia or hooping-cough, or, 
as in adults, in the course of acute rheumatism. When connected with the exan- 
themata, it is generally during the convalescence that it makes its appearance, 
commencing for the most part insidiously; but soon revealing itself to the careful 
observer, by the frequent, feeble, and irregular pulse ; tumultuous action of the 
heart, and bellows-murmur ; cough without pain or expectoration ; dyspnoea on 
exertion, and subsequently orthopnoea; a sense of v/eight and oppression about the 
prascordium ; an expression of anxiety and marked delicacy, together with fever- 
ishness in the evenings ; and frequently, ere long, evidence of incipient hypertrophy 
and dilatation becomes quite obvious. 

Treatment. It is to be treated altogether on the same principles as pericarditis; 
or, if any difference is to be made, it is only this, that the measures employed must 
be even more prompt and decided, in order to prevent the formation of coagulable 
lymph, or of polypus concretions witliin the heart, as well on account of the imme- 
diate danger attending their presence, as in regard to the ultimate risk of their 
becoming organized and the source of permanent obstruction. Abundant and re- 
peated abstractions of blood, both general and local, together with the use of calo- 
mel and opium, constitute the most important part of the treatment in the most 
acute period. The exhibition of colchicum, or of digitalis, and the employment of 
counter-irritation in the shape of blisters, and in the various other forms already 
enumerated when speaking of the treatment of i^ericarditis, find a place at a some- 
what more advanced stage. When it has unfortunately become chronic, either 
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through the neglect of treatment or its inefficiency, our chief resources consist in 
small venesections or leechings, and absolute rest during periods of aggravation of 
the symptoms ; adherence to a low scale of diet ; the occasional employment of 
digitalis ; the cautious induction, from time to time, of a slight mercurial action, 
and steady perseverance in the use of counter-irritants where the general health 
is not materially deranged by their employment. Such appear to be the mea- 
sures most likely to arrest the disorganizing process in the interior of the heart, to 
moderate the action of the organ, and retard the supervention of its enlargement. 
When organic lesions of the orifices and valves have, however, become once fully 
established, they admit at the most but of palliation. The support of the general 
health should here form a main object of attention ; and the benefits arising from 
regulation of the digestive organs, the enjoyment of a pure atmosphere, and the 
gentlest exercise, studiously secured. Where dropsical symptoms have super- 
vened, recourse must be had to the employment of diuretics and purgatives ; a part 
of the management of these cases to which we shall have occasion to recur at a 
future page. Of the appropriate treatment of inflammation of the interior of the 
heart in children, it is unnecessary to speak particularly, it being altogether similar 
to that ahready laid down as suitable to the pericarditis of infancy. 

Endocarditis is a very different disorder from the mere thickening of the valves or other 
portions of the lining membrane of the heart which so frequently follows it. The inflamma- 
tion itself is an acute disorder, with the usual symptoms of inflammatory reaction in addition 
to those of the disturbance of the circulation caused by the derangement of the heart itself. 
In the lesions subsequent to inflammation the symptoms are limited to those of impeded cir- 
culation, and the physical signs furnish the best indication of their nature. In most cases 
those signs will point out the valve which is the seat of the lesion with very great precision, 
although there is still some uncertainty in a few cases. 

Endocarditis, properly so called, may like other inflammations occur as primary or secon- 
dary. In the latter case it nearly always takes place during the course of pneumonia or of 
acute inflammatory rheumatisni, when it is frequently connected with pericarditis. It then 
arises as a primary afliection from the ordinary causes of inflammation, which act with more 
power and eflTect if the heart be previously enlarged. Whether the disease be primary or 
secondary there is always present one alteration, which sometimes exists in other inflamma- 
tions, but to a less degree, that is, a highly fibrinous state of the blood with a strong tendency 
to the formation of coagula in the heart. This condition of the blood is more frequently a 
cause than an effect of endocarditis, and may be generated by any other inflammation, and 
thus react upon the lining membrane of the heart. 

The symptoms of endocarditis are less marked than those of pericarditis with large effusion, 
but they are more decided than those of the slighter varieties of it. As soon as it occurs the 
action of the heart is more or less impeded, and the contraction of the ventricles is hurried 
and confused; hence a bellows murmur is developed in the first sound of the heart. This 
becomes a rasping sound if the valves be much thickened. The second sound is diminished 
and to a certain extent suppressed from the first, not from the thickening of the valves which 
occurs only at a later period, but from the congestion of the heart which necessarily attends 
endocarditis, and, as we have already seen, diminishes the second sound. Besides oflfering 
the bellows or rasping sounds the action of the heart is disturbed, so that it contracts spas- 
modically and without that sharpness of impulsion and regularity of time which is charac- 
teristic of the healthy heart: hence we may describe the action of the heart affected with 
endocarditis, as confused. It is not in most cases strictly irregular, although this sometimes 
happens, nor does it offer the strong heaving impulse of decided hypertrophy. 

The general symptoms are very variable : pain, or at least a feeling of stricture and uneasi- 
ness across the chest is generally felt, with more or less febrile excitement, sometimes rising 
to higii fever, with an active pulse; at other times the pulse is small, feeble, and scarcely de- 
veloped. If the disease continue for a little time, or form slowly, the sub-cutaneous cellular 
tissue is oflen infiltrated, and acute dropsy may supervene. Still the general symptoms are 
not decided enough to furnish grounds for positive diagnosis. 
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The immense majority of cases of endocarditis terminate in more or less complete recovery; 
but frequently the inflammation is followed by various chronic alterations of the valves or 
muscular structure of the heart; hence a careful treatment becomes necessary, not only to 
diminish the actual mortality of the disease, but to prevent its after consequences. The rules 
for treatment, which are laid down in the text, require no important additions; when the dis> 
ease is severe the depletory means must of course be proportionably active. 6. 
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OR INFLAMMATION OF THE MUSCULAR SUBSTANCE OF THE HEART. 

Infrequsncy of the disease. — Authenticated cases. — Anatomical characters. — Symptom.«. — 

Causes and treatment. 

Carditis, or Inflammation of the Substance of the Heart, comprehending its 
muscular tissue, and connecting cellular membrane, is a very rare afiection, and 
its history as yet but imperfectly understood. Laennec has expressed his doubts 
as to whether there was on record a single well described case of indubitable in- 
flammation of the whole heart: — he did not, however, deny its possibility much 
less that of partial inflammation of the organ characterized by abscess and ulcer- 
ation, several authentic examples of which latter are to be met with in the works 
of various authors as well as in his own. But even of general inflammation of 
the heart unquestionable instances have presented themselves, and to very com- 
petent observers. Not to speak of Meckel's case, in the Memoirs of the Berlin 
Academy for the year 1756, a very remarkable one which fell under the notice 
of Mr. Stanley has been described in the Medico-Chirurgical Transactions for 
1816, and has been more recently alluded to by Dr. Latham in his valuable lectures 
on Diseases of the Heart, he having also been present at the dissection. The 
subject of it — who, unfortunately, was not seen by either of these gentlemen 
during life, else the account of the symptoms would probably have been more 
satisfactory, — was a boy of twelve years of age, whose illness, obviously mistaken 
by the medical attendant for fever with predominating cerebral complication, ter- 
minated fatally on the fourth day. On the second day there had been pain in the 
left thigh and knee, doubtless of a rheumatic character, though apparently not re- 
cognised as such. Delirium supervened early, during which the only pain 
which could be detected on cross-questioning him was a slight one in the head. 
A convulsive fit occurred on the third day and on the fourth dyspncsa and sinking. 
He Avas capable of answering questions till within a few hours of his death. 
It is said that the action of the pulse and of the heart was unaffected throughout; 
but the case, it must be remembered, occurred at a period when the examination 
of the state of the circulation was generally conducted in a less complete, careful, 
and constant manner than at present. On opening the body the pericardium 
was found to contain four or five ounces of turbid serum with flakes floating 
through it. Coagulable lymph was efiused on the interior of the pericardial sac, 
as likewise on the exterior of the heart, which was of its natural size. " Upon 
cutting through its parietes, the fibres were exceedingly dark-coloured, almost of 
a black appearance. This evidently depended on the nutrient vessels being 
loaded with venous blood. The fibres were also very soft and loose in their texture, 
being easily separable, and with facility compressed between the fingers. Upon 
looking closely to the cut surface exposed in the section of either ventricle, nume- 
rous collections of dark-coloured pus were visible in distinct situations among the 
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muscular fasciculi. Some of these depositions were situated deeply near to the 
cavity of the ventricle; while others were more superficial, and had elevated the 
reflected pericardium from the heart. The muscular fibres of the auricles were 
also softened in their texture, and loaded with blood, but without any collections 
of pus between them. All the cavities of the heart were loaded with coagulated 
blood." No traces of inflammation were discovered within the head. Had this 
patient been carried off" at a still earlier period of his disease it is probable that 
the heart would have been found nearly swollen, more vascular, or of an intenser 
red colour than natural. The appearances actually present prove at once the extent 
to which inflammation may affect the heart; and also, notwithstanding the doubts 
of Laennec, that softening of the muscular tissue is indubitably one of its occa- 
sional results; and it is one which we should have been prepared to expect from 
what has been observed in muscles elsewhere, as Avell as in various other organs, 
as the brain, lungs, liver. Sic, when inflamed, friability or loss of cohesion being 
a very common prelude to suppuration. Another instance of carditis, of a some- 
what more chronic type, was recenfly brought by Mr. Salter under the notice of 
the Medico-Chirurgical Society. It ran a course of seven weeks, and began, 
whilst the patient was walking, by an acute pain in the left side of the chest. 
This recurred again about a week afterwards, whilst using the same exercise, and 
became subsequently very frequent, and was now induced by the slightest exer- 
tion, as even by the eff'ort of raising the arm. When Mr. Salter first saw him, 
about a week before his death, there Avas orthopncRa, and an uneasy sensation or 
dull pain referred to the stomach and middle of the sternum. Notwithstanding 
the use of venesection, calomel, and opium, and counter-irritation, the disease 
proceeded unalleviated to its fatal termination. The pericardium was found in- 
flamed, especially its diaphragmatic portion, with ecchymosed spots beneath its 
serous surface, and distention of its vessels. The substance of the heart was 
moderately firm; but the left ventricle had almost entirely lost the colour of mus- 
cle, and pus could be scraped from its surface, and in some parts there were small 
cavities in the muscular substance containing pus. 

The heart, when in a state of softening, collapses on itself when emptied of its 
blood, and breaks down readily into a pulpy mass between the fingers. Its co- 
lour is various, being sometimes, as Ave have seen above, of a deep red, brownish 
or violet tinge, with occasionally a bloody fluid effused into the cellular membrane 
connecting the muscular fibres, or under the pericardium; or it may be of a pale 
or dirty white, Avhich appears to indicate a more advanced or chronic state of 
inflammatory action, such as is occasionally observed in the superficial fibres of 
the heart in cases of chronic pericarditis with purulent eff'usion. It is not, how- 
ever, denied that a very similar condition of the muscular substance may some- 
times acknowledge other and very distinct sources. liaennec, Avho, as we have 
stated, was skeptical as to the inflammatory nature of the above-mentioned spe- 
cies of softening, has described another kind, characterized by its faint yellowish 
colour, which is very commonly confined to the deeper-seated muscular layers, 
and of which cachectic individuals are the chief subjects. With regard to the true 
nature of this variety, also, he is at issue with M. Bouillaud, who considers it, 
as well as the preceding, to originate in inflammation, but of a peculiarly chronic 
character. To Dr. Hope, who takes a middle and probably a more correct view, 
it has appeared to have sometimes an inflammatory, and sometimes a merely 
cachectic origin. 

Ulcerations of the heart have their origin almost invariably in the internal lining 
membrane, though, in a few instances, perhaps, they have been produced by the 
bursting of a purulent collection formed Avithin the Avails of the organ, and making 
its way to one or other of its surfaces. They are of various depths — sometimes 
quite superficial, and at others penetrating so deeply as to lead to the complete 
perforation or sudden rupture of the organ, or else to lay the foundation of a con- 
secutive false aneurism in its Avails. The consequences of perforations will vary 
with their situation; if they take place through the external walls, instant death, 

Vol. II.— 69 
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by the effusion of blood into the pericardium, is their natural and almost neces- 
sary result; whereas, if they pass through the septum, their only immediate effect 
is the mixture of the venous and arterial currents. If the ulceration is seated in 
a valve, or in one of its tendons or fleshy columns, the perforation of the first, or 
the detachment of either of the latter, gives rise to irregular and tumultuous ac- 
tion of the heart, and occasionally to a rapidly fatal train of symptoms of the most 
distressing nature — pain in the region of the heart, extreme anxiety, uncontrolla- 
ble restlessness and impending suffocation. 

Where a partial aneurism of the heart is determined in the manner above al- 
luded to, its external surface most commonly contracts adhesions with the peri- 
cardial sac, which becomes by the irritation preternaturally thickened at the part, 
and this, together with the nurrierous layers of coagula within the tumour, tends 
materially to prevent its bursting, an event accordingly which rarely takes place 
in an early stage of the affection. Such aneurismal tumours have beea met with 
of various sizes, from that of a nut to that of the heart itself, and often (at least 
of the smaller dimensions,) in individuals in which their existence had been quite 
unsuspected during life. 

Amongst the occasional consequences of inflancunation of the heart must also 
be enumerated induration of the whole or a portion of the organ. That this altera- 
tion is often of a truly inflammatory nature appears in the highest degree proba- 
ble, from its frequent connexions with other affections of a similar origin, as 
endocarditis and pericarditis. Corvisart and Laennec speak of heaits in which 
the muscular tissue, though of its ordinary colour, had become as hard as a dice 
box ; and Broussais compares a heart thus indurated to a cocoa-nut. This mor- 
bid alteration may, according to Bouillaud, exist in a portion of the organ, in any de- 
gree up to the actual conversion into cartilage or bone. The septum and columnae 
carnece are the parts most exempt from this change ; yet some of the latter have oc- 
casionally been found indurated, being converted into a yellowish-white substance, 
like fibro-cartilaginous tissue ; whilst others, close to them, may have been, on the 
contrary, in a state of unnatural softness. Corvisart has given a ver)' remarkable case 
in which the apex of the heart, in its whole thickness, and for some way upwards, was 
converted into cartilage, the columnae carneae of the left ventricle having nearly an 
equal degree of density. The disease had obviously commenced by an inflamma- 
tory attack within the chest about eighteen months before its fatal termination. 
M. Renauldin has related the case of a law student of thirty-three years of age, in 
whom the wall of this left ventricle was so penetrated with osseous particles, as 
were likewise the columnaj carneae, as to resemble a petrefaction. In this case 
there had been, in addition to great pain on pressure, palpitations, dropsical swell- 
ings, and other ordinary symptoms of heart-disease. Mr. Smith has recorded an 
example to which we shall again have occasion to allude more at length, of very 
extensive ossification on the external surface of the heart, which appeared to have 
commenced, as is probably commonly the case, in uiflammatory false mem- 
branes formed between the two serous surfaces of the pericardium; and similar 
cases are to be found in Baillie, Burns, Laennec, Adams, and others. It is possi- 
ble that such osseous deposition occasionally commences also, not only in the 
sub-serous cellular tissue, when in a state of chronic inflammation, but, moreover, 
in that connecting the muscular fibres, and comes eventually, as it increases in 
i:iuantity, to encroach materiall}' on, and eventually to displace more or less of, the 
Inuscular substance. Ossification of the whole heart is obviously impossible. 

Whether o-w»g)-e/7f of the heart is to be admitted amongst the possible results 
of its inflammatioii has been much disputed, it appearing to many inconceivable 
how life could be sustained long enough for its production in the case of an inflam- 
mation of such intensity so situated. Yet Bouillaud inclines to the affirmative ; 
und it appears to us. that its occurrence, in a patch of limited surface and depth, 
is not to be rejected as beyond the limits of credibility. Corvisart thcfiight that, 
like senile gangrene of other parts, it occasionally originated in a state of general 
debility. We are not, however, aware of any well authenticated instance of it 
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as yet on record : most of the cases in which it has been said to exist appear ob- 
viously to have been examples of cadaveric decomposition favoured by a depraved 
state of the solids and fluids — such, for instance, as is met with in putrid fevei'S. 

Inflammation of the muscular substance of the heart has probably never yet 
been met with in a perfectly simple state; either pericarditis or endocarditis 
seeming invariably to complicate it. Corvisart was of opinion, that it for the 
most part assumed a very chronic character, in which, its symptoms being pecu- 
liarly obscure, it was commonly latent ; and the substance of the organ, in nearly 
all the cases adduced by him, was of an unnaturally pale colour and sofl; texture. 
It is possible that some of the cases in which purulent deposites have been dis- 
covered within the walls of the heart, have had their origin, not in the local 
inflammation of this organ, but rather in the transfer of the matter, so found, from 
some other part of the body in a state of suppuration or abscess: and it is only by 
an accurate examination of the surrounding portion of its structure, and a careful 
consideration of previous symptoms, that a correct conclusion can be arrived at. 

Many recent writers are disposed to consider rapid hypertrophy of the heart, 
also as one amongst the forms or consequences of sub-acute or chronic carditis. 

Symptoms of Carditis. As to the symptoms of inflammation of the substance 
of the heart, as distinguished from those of its lining membranes, nothing satisfac- 
tory has yet been ascertained, in consequence of its having hitherto been observed 
only in combination with the latter. Neither Corvisart, Laennec, nor Bouillaud, 
have attempted their diagnosis. The last-named author limits himself to stating 
his belief that the complication of acute carditis aggravates in the highest degree 
inflammation of the endocardium and pericardium. It has been supposed that 
the pain in the heart, which is augmented by pressure between the ribs and in 
the epigastric region, is of a peculiarly severe and lacerating or burning 
character, where the muscular structure is engaged; and the suflTering has 
been said to be aggravated remarkably with each conti'action of the organ. Mr, 
Stanley's case, however, shows that these signs are by no means universal. 
Greater violence of the palpitations, more marked intermissions of the pulse, which 
has been asserted to be generally small and weak, universal tremors, inexpressible 
anguish, constant jactitation, and extreme proneness to syncope, though occasion- 
ally dwelt upon as distinctive, will prove equally fallacious ; being participated in, 
as we have seen, by very acute cases of the membranous inflammation of the 
organ. 

It has been suspected, not without some show of probability, that the extreme 
rapidity of pulse in the convalescences from some fevers, especially tliose of an 
adynamic character, may be occasionally connected with an inflammatory soften- 
ing of the heart. The action of the heart in the cases in question is commonly 
extremely feeble, both as judged of by its impulse and by its sounds, and by the 
great tendency to syncope ; circumstances, howevei', which, taken alone, cannot 
be considered by any means decisive, as they are equally observed in cases of 
very abundant pericardial effusion. Recourse to the results of percussion and to 
the application of the stethoscope over the track of the great vessels, may some- 
times enable us to decide as to the true nature of the disorder. 

There are no symptoms yet known by which abscess or ulceration within the 
walls of the heart can be certainly recognised, and the diagnosis of aneurismal 
tumour of the organ is no less obscure. Indeed, any of the three may exist, 
without exciting even a suspicion of their presence. The fatal illness of the cele- 
brated Talma, which took place about twelve years ago, when we happened to be 
in Paris, and the nature of which, during his latter days, was the subject of daily 
conversation amongst the most distinguished of the medical professors (some of 
whom were in actual attendance on him,) aflforded a remarkable exemplification 
of the obscurity spoken of; for, notwithstanding the exquisite tact in diagnosis for 
which the French school is so justly famous, the obstruction of the bowels, of 
which he died, absorbed all attention, and the cardiac aneurism, afl:erwards dis- 
covered on dissection, was never, that we can recollect, even once hinted at. 
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It is possible, however, that percussion and auscultation may eventually put us in 
possession of some physical signs by which this lesion may be detected ; at least, 
in cases where it has attained to a considerable magnitude. Unnatural extent of 
dulness, and perhaps, in some instances, prominence of the praecordial region, and 
a thrill or a peculiar sound produced by the blood passing through the aperture 
of communication, are the kind of evidences which have been suggested as of 
probable occurrence. 

Into the causes and treufment of carditis it is unnecessary to enter, as they are 
altogether identical with those of pericarditis and endocarditis, its usual associates, 
of which we have already spoken at considerable length in a former page. 
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Of all the affections to which the heart is liable, its enlargement is that which, 
from the obviousness of its anatomical character, the prominence of its symptoms, 
and the frequency of its occurrence, first attracted the attention of pathologists, 
and became, as it were, the type of cardiac disease. Its fatal tendency when left 
uncontrolled, and the variety of complications along with which it presents itself, 
either as a consequence, concomitant, or cause, must ever cause it to occupy a 
very prominent place in all treatises on disorders of the heart. It may e^idently 
have two sources,— either augmentation of the solid matter of the heart from dis- 
proportionately increased nutrition, or expansion of its cavities, — giving rise re- 
spectively to the two denominations of fffjperi rophy and Dilatation ; the one 
being a disease of an active, the other comparatively of a passive natm-e. Their 
exciting cause is, indeed, often the same, viz., an mcreased demand on the ex- 
ertions of the heart (from obstruction in the com^se of the circulation and other 
sources,) the result varying with the vital properties of the muscular parietes of 
the organ, and with the general strength or debility of the system. Where the 
constitution is naturally robust, and the structure of the heart, in particular, is 
strong and well svipplied with rich and stimulating blood, and its ordinary action 
consequently is energetic, larger demands on the exertion of the organ will be 
followed, according fo a well known law of muscular development, (exemplified 
in the brawny arm of the professor of gymnastics, the fencing master, or the black- 
smith, and in the lower limbs of the porter and opera dancer,) by an augmentation 
of bulk and power ; a large afflux of the nutritious fluid being the consequence 
of the constant and vigorous exercise of the part. This rule, indeed, holds good 
in an esj')ecial manner with respect to the heart, as the coronary arteries, by 
which it is fed, receive the fii'st and fullest effects of the augmented force of the 
circulation. 

This local increase of nutrition may soon bo carried to such a length as to put 
the affected muscle quite out of due relation to the other parts of the system. In 
the case of the heart, which stands in such close connexion with eveiy portion of 
the body, — its condition determining in a great degree the quantity of blood which 
is to circulate through each part, its force and rapidity, and even the permanent 
increase in bulk and density of all the organs, — such an accession of power can- 
not fail to be often productive of very serious pathological results. 

When the habit of body is, on the contrary, naturally weakly, or deeply debili- 
tated by disease, and when the fibre of the heart itself is relaxed and yielding. 
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and capable of little reaction, — obstruction or regurgitation, and consequent accu- 
mulation of blood, tend only to distend the walls and enlarge the cavities, without 
giving rise to the deposition of any proportional addition of solid material. 

It was the dilatation of the heart which seems first and chiefly to have attracted 
the attention of the earlier pathologists ; the augmentation of its substance being 
commonly overlooked, or only viewed in subservience to its increased capacity. 
Even Corvisart, to whose clear and powerful mind we owe the removal of so 
many prejudices in respect to this class of diseases, was biassed in the formation 
of his nomenclature by the prevalent error. His division of enlargements of the 
heart into active and passive aneurism still exerts an injurious influence on prac- 
tice; for the increased eflSciency of an organ, and its capability of enduring debili- 
tating measures, is often very far from being commensurate with its increased 
bulk or substance. In thus massing all enlargements of this viscus under the ge- 
neral term of aneurism, he was guided by an erroneous analogy. Under the in- 
fluence of this false generalization, he has not only placed in a deceptive aspect 
some of the morbid states which he has so vividly portrayed, but been led, more- 
over, to overlook other pathological conditions of equally real, though less frequent 
occurrence. M. Bertin was the first to insist on the necessity of considering apart 
the thickening of the muscular parietes and the dilatation of the cavities ; these 
being in their nature, though so often complicated together, two totally distinct 
morbid conditions ; and also to maintain that this thickening was not ordinarily 
dependent on the deposition of morbid matter, as Lancisi and the older patholo- 
gists, and even Portal and other comparatively recent authorities, had asserted, but 
merely on an increased nutrition of the part. These juster views naturally led 
him to a more philosophical and correct classification, and to the recognition of 
forms of disease which had previously escaped notice, as well as to a more discri- 
minating mode of treatment. 

Forms. Three forms of hypertrophy of the heart are recognised by M. Ber- 
tin, — viz., the simple, the eccentric, and the concentric. Dr. Hope's division of 
the varieties of hypertrophy, slightly modified from the classification of Laennec, 
is into simple hypertrophy, hypertrophy with dilatation, and hypertrophy with 
contraction, thus coinciding exactly in principle with that just stated; Avhilst the 
terms in which it is worded are perhaps preferable, as being simpler, and less 
liable to misconception. Dr. Williams also treats of the varieties of this affection 
under nearly the same titles, — viz., simple, dilated, and contracted hypertrophy. 

In each there is an increase of substance in the walls of one or more of the ca- 
vities of the heart; but in the first, these cavities themselves remain of their natu- 
ral size; in the second, they are enlarged; and in the third, on the contrary, 
diminished. This last variety, in which the deposition of new matter takes place 
chiefly towards the inner surface of the heart, though really less uncommon than 
the first or simple species, had previously altogether escaped observation. Yet 
the frequent existence of an analogous condition of other hollow muscular organs 
should have prepared us to expect it. The bulk of the heart must, however, be 
as large or larger than natural, at the same time that its walls seem thickened, to 
warrant us in asserting the presence of this variety of hypertrophy; for great con- 
traction of the muscular fibres, such as often takes place after death, especially 
when somewhat sudden, the individual having been previously in vigorous health, 
may give rise to an appearance of thickening, which might otherwise readily be 
confounded with the morbid alteration in question. M. Cruveilhier, indeed, and 
Dr. Budd will scarcely admit the reality of concentric hypertrophy under any 
limitations, save as a congenital aff'ection; believing that all the cases given as 
such in books either fall under the exceptional category just spoken of, or, if car- 
diac symptoms existed during life, were examples of simple or slightly dilated 
hypertrophy, with or without valvular disease; and that the shrinking of the ca- 
vity was merely a passing condition originating at or after death. In support of 
this view, the latter writer adduces apparent examples of this affection, in which 
he was able, with very slight force, to dilate the contracted cavity; and he farther 
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asserts that none of the effects usually connected with obstruction have been pre- 
sent, unless obstacle of some other kind, sufficient to account for them, co-existed. 
His arguments, at the least, prove satisfactorily, that cases have often been mis- 
taken for concentric hypertrophy, which had no title to the appellation. 

Instances of simple hypertrophy of the heart had long since been recorded by 
Morgagni, Burserius, and even by Corvisart himself, but without suggesting to 
any of them the correcter general views with which the name of Berlin has be- 
come associated. 

It seems to be the opinion of Bouillaud, that hypertrophy of the heart rarely 
exists unconnected with some of the other affections of the organ already enume- 
rated; more especially with inflammation of its outer or inner linings, disease of 
the valves, narrowing of the orifices, or obstruction in the great vessels. The 
obstacle to the circulation from these lesions are, according to him, the great 
source of all the symptoms usually ascribed to hypertrophy. This, however, 
was not the opinion of Laennec, who laid much less stress on the supposed ob- 
struction, as a cause of the derangement of the functions, than either the authors 
just named, or even than Corvisart. Ossification of the valves, in particular, he 
held to be a much rarer affection than hypertrophy; and he believed, moreover, 
that the degree of obstruction ordinarily so produced, seldom affected the health, 
unless enlargement of the heart had supervened. Dr. Clendinning, too, has re- 
cently impugned the correctness of Bouillaud's views, and adduced a very great 
number of cases to show that hypertrophy of the heart, uncombined with any of 
the morbid states alluded to above, is of very frequent occurrence. Of upwards 
of five hundred dissections made by him of patients dying in the institution to 
which he is attached, where all kinds of disease, curable or incurable, are indis- 
criminately admitted, above one hundred and seventy — that is, about the third of 
the whole — proved to have had heart-disease in some form. Five-sixths of these 
were cases of hypertrophy, uncomplicated, he assures us, with other diseases of 
the heart, such as pericarditis, endocarditis, or valvular disease. In about thirty 
cases only, or one-sixth of the whole, well-marked valvular disease was detected, — 
combined, it is admitted, in every instance but one, with obvious hypertrophy. 
Dr. Hope, while he fully admits, with Bouillaud, that valvular disease is a very 
frequent cause of hypertrophy and dilatation, yet agrees with Dr. Clendinning in 
considering the alteration in the muscular structure of the organ as the chief ele- 
ment in the production of the distressing symptoms; inasmucli as, commonly, it 
is not until this latter has been superinduced, that the embarrassment of the circu- 
lation and the patient's sufferings become very considerable; and it is, moreover, 
chiefly on the prevention or treatment of these abnormal muscular conditions that 
our hopes of alleviation are based in the advanced stages of valvular lesion. 

The normal average weight of the heart, in the male subject, as we have seen, 
is estimated by Dr. Clendinning at about nine ounces.* In several cases, hyper- 
trophy was proved, by recourse to the balance, to exist, though it was not obvious 
to the eye, — as, for instance, when the heart weighed about eleven or twelve 
ounces. The average weight of eighty diseased hearts of males was, however, 
much more than this, — namely, fifteen ounces, or two-fiflhs more than the healthy 
standard. Even where diseased valves and hypertrophy co-exist. Dr. Clendinning 
sees no proof of the antecedence of the former. His belief is, that the hypertrophy 
results exclusively from vital and not from mechanical causes, and is in its turn 
the source of an augmented tendency to inflammation throughout tlie body gene- 
rally, and in the lieart itself no less tlian in other parts ; and that the valvular le- 
sion, in conformity with this view, is often the consequence rather than the cause 
of hypertropliy. " I would thus," he continues, " in a great degree, reverse the 

* The natural average wcigfht of the heart varies with llie age. Thus, in the prime of life, 
it falls slightly below the weight staled in the text, whilst, in old age, it may exceed it by half 
an ounce or so. — Author. 
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order of causation usually received, and attribute much of the valvular disease to 
inflammation, mainly induced, (if rheumatism be excluded) by previous hyper- 
trophy as a most potent predisposing cause." To this opinion he has been led, by 
observing that, in the great majority of cases of morbus cordis, no valvular dis- 
ease exists ; whilst, on the other ipand, he has never but once met with this last 
named lesion, unless where hypertrophy was also present. Hypertrophy and in- 
flammation, according to the same authority, are only different stages or degrees 
of the same process ; accordingly, a large proportion of cases of disease of the heart, 
are hurried off" by the supervention of pericarditis or endocarditis in their advanced 
period. 

Anafomicnl character's. In hypertrophy of the heart, the muscular tissue is 
commonly of a deeper red, and more richly supplied with blood than natural, its 
coronary arteries are enlarged, and its density and firmness increased. In a very 
advanced stage, a state of induration in some cases, and of ramollissement in 
others, are occasionally observed. It occurs very commonly as one of the sequelae 
to acute rheumatism, and frequently in connexion with evident traces of inflam- 
mation of the interior or exterior lining membranes. Such are the appearances 
which have inclined Andral, Bouillaud, Elliotson, and other recent writers, to a 
belief in the frequent inflammatory origin of the aflfection. That its source may 
be occasionally of this nature, we are not prepared to deny; but believe that in the 
great majority of cases the increased bulk and firmness in the organ are the result 
merely of greater activity in the nutritive process, in consequence of a more abun- 
dant determination of blood from the greater demands made on its exertions. 
Whatever imduly and habitually excites the heart, or renders the performance of 
its ordinary task more diflacult, whether the hindrance be seated in the heart itself, 
or extrinsic to it, must necessarily have this tendency, provided the vitality of the 
organ be unimpeached by any general or local debility. 

Of all the forms of hypertrophy, that with dilatation, corresponding with the 
active aneurism of the heart of Corvisart, is the most frequent ; next to it is that with 
contraction or diminution of the cavities ; whilst that in which they remain unal- 
tered in size appears to be the rarest of all. When the cavities are enlarged, there 
must obviously be an increase of substance in the parietes, provided they still re- 
tain even their natural thickness. It is not very usual to find but a single com- 
partment aflfected: this, however, is sometimes the case. The lefl: ventricle, from 
its greater energy and power of reaction, the greater task which it has to fulfil in 
driving the blood through the circuit of the general circulation, and the more fre- 
quent impediments which it has to overcome, is the cavity in which this change is 
most apt to occur, and in which it most commonly runs to the greatest excess. 

In the right ventricle, hypertrophy is much rarer : when it exists in a well- 
marked manner, the ventricle no longer collapses, as in the natural state, on being 

emptied. 

Hypertrophy of the lefl; ventricle ofl;en co-exists with the same condition of the 
right, and sometimes with its simple dilatation. 

The size of the cavity of the ventricles is subject to a considerable range in hy- 
pertrophy; being sometimes so distended as to be capable of containing the fist, or, 
if in the other extreme, so contracted as scarcely to hold the shell of an almond. 
When dilatation takes place, it may be either in a longitudinal direction, giving to 
the heart an elongated form, or, as is much more common, transversely, rendering 
it strikingly globular. 

The thickness of the parietes of the lefl; ventricle is sometimes carried to con- 
siderably above an inch ; that of the right to four or five lines, and, in some very 
rare instances, even to more than double or treble that thickness, as sometimes in 
cases of open foramen ovale. 

The instances in which the heart attains to the greatest magnitude, are those 
where dilatation and hypertrophy are combined; and here it is occasionally twice, 
or even thrice, its natural size. It is when both ventricles are thus at once so 
affected, that the organ becomes most remarkably rounded, the apex being in a 
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manner obliterated, and that it assumes a transverse position in the chest, occupy- 
ing a very considerable portion of the thoracic cavity, occasionally descending as 
low as the eighth rib, displacing the lungs, especially that of the left side, and 
thrusting it up as high as the third rib. Where adhesions have taken place be- 
tween the heart and the pericardium, and between the latter and the parietes of 
the chest, the organ as it enlarges is prevented from descending as it otherwise 
would do ; and it is here, as has been remarked by Dr. Hope, that the cartilages 
of the ribs are most apt to become prominent. 

When tlie left ventricle is much enlarged, whilst the right retains its natural 
dimensions, the latter has the appearance of a mere appendage let into the side of 
the former ; when, on the other hand, the right ventricle is solely or chiefly hyper- 
trophied, it descends unusually low, and may form the entire apex of the organ. 

In simple and dilated hypertrophy, the thickness of the walls ordinarily increases 
gradually from the apex to beyond the middle of the ventricle, diminishing thence 
somewhat abruptly towards the great arterial orifices, — being thus, as it were, a 
mere exaggeration of the natural state; whilst in the concentric variety, on the con- 
trary, the deposition seems to take place more equably over the interior, inclusive 
of the apex, to which it gives a veiy blunt form. 

In some instances, the augmented deposition in the walls takes place in a very 
irregular or partial manner, some parts appearing thicker and others thinner than 
natural. The columnae carneae generally participate in the affection of the parietes; 
yet, where the cavity is much enlarged, they sometimes may appear, from their 
elongation, rather attenuated. The septum is, for the most part, much less affected 
than the exterior walls ; yet in some rare cases it is alone thickened, as may like- 
wise be the case with the columnae carnea3. The cavity of the right ventiicle has 
been found almost entirely filled up from the latter cause, the enlarged fleshy 
columns becoming mutually adherent at their adjacent points, and thus forming a 
complicated muscular net- work, which must have considerably impeded the motion 
of the blood. 

The parietes of the auricles, or rather their musculi pectinati, and especially those 
of the right, are also occasionally the seat of thickening ; but this is scarcely ever 
observed without a coincident dilatation of their cavity; and very seldom, indeed, 
without the co-existence of enlargement or hypertrophy of the ventricles. 

The weight of the heart, when considerably enlarged, may be raised to twice 
or thrice what it is in the natural condition, as we have already mentioned with 
more detaQ in the introduction. (See p. 448.) 

The symptoms of hypertrophy of the heart are either local or general; and it is 
only from the combined study of both, that we can determine with any certainty 
the existence of the affection in the earlier and, practically speaking, the most 
important period. Exclusive attention to the physical signs has been emphati- 
cally deprecated by Laennec and all the most judicious of his followers as tending 
only to bring them into disrepute, and often to lead the physician into lamentable 
error. 

Of the local symptoms, or physical si^ns, the one which earliest attracts our 
attention is the great increase in the force of the heart's pulsations, and of the extent 
over which they may be felt or seen. On applying the stethoscope, the ear is forci- 
bly thrown up by a gradually heaving motion, and over an unusually large space, 
extending occasionally, if the enlargement of the heart be extreme, from the third 
to the seventh or eighth rib; the whole mass of the enlarged organ seeming to 
come into contact with the tlioracic parietes at each pulsation (the apex beating gene- 
rally more to the left side, as well as at a lower level than natural,) and then falling 
back, with a subsequent jog or shock at the end, called "the backstroke" or 
" diastolic impulse " by Dr. Hope, and ascribed to the refilling of the ventricles. 
The first sound of the heart is remarkably diminished in intensity, of a dull pro- 
longed character, and audible only within a narrow sphere, provided the dilatation, 
if any exist, bears but a slight comparison to the degree of hypertrophy present ; 
for the thickened muscular mass is but ill adapted, as already explained, for the 



HYPERTROPHY OF THE HEART, {SymptomS.) 553 

production or transmission of sonorous vibrations. Wiiere, however, much dila- 
tation co-exists with the hypertrophy, the sound is by no means thus impaired, but 
may be heard over a very extended surface in front, and occasionally even in the 
posterior portion of the chest ; the impulse being strong, sharp, and hammer-like, 
somewhat as in nervous palpitations, instead of having the prolonged heaving mo- 
tion characteristic of the purer form of hypertrophy. The second sound is little 
altered from its natural state in the simple variety when moderate in degree ; it is 
generally diminished in the concentric, and augmented in the dilated, species. 
When the natural cardiac sounds are obscured in the praecordial region by a rale 
or a bellows-murmur, they may occasionally still be heard distinctly towards the 
top of the sternum or under the clavicles. The period of repose is much encroached 
on by the time consumed in the systole. 

The pulsations of the heart, in the earlier part of the disorder, when not excited 
by any extraneous cause, are not ordinarily augmented in frequency ; nor yet, if 
there be no contraction of the orifice, nor valvular disease, nor great dyspnoea or de- 
bility, are they irregular. The sense of palpitation, or rather a consciousness of 
the heart's action, is more constant in this than in other forms of heart-disease ; but 
the palpitations rarely attain to such violence as is observed in cases of valvular 
lesion and pericardial adhesions, except as a temporary consequence of some 
unusual exertion or strong mental emotion. Where palpitations have thus been 
excited, a bellows-sound is occasionally heard during their continuance ; but where 
this phenomenon is permanent, it may be considered an almost infallible index 
of the co-existence of organic obstruction from disease of some of the valves or 
orifices. 

When the impulse and dulness of the first sound are more remarkable under the 
sternum, than under the cartilages of the ribs, Laennec thought the existence of 
hypertrophy of the right ventricle might be looked on as almost certain, — a reser- 
vation being made in favour of those cases of extreme enlargement of the left ven- 
tricle from the co-existence of hypertrophy and dilatation, in which this part of the 
heart may extend itself beneath the sternum. 

In order to arrive at a valid conclusion from the stethoscopic signs, they must,, 
as we have already intimated, be investigated at such times as the heart's action 
is neither unusually excited nor depressed. Low diet, previous loss of blood, or 
evacuations of any kind, or the oppressive dyspnoea attending certain stages of pul- 
monary affections, may so enfeeble the movements of even a greatly over-grown 
heart, as to render such an examination quite nugatory. Hence the propriety of 
auscultating repeatedly, and, under every variety of circumstances, is in all dubious 
cases obvious. 

On percussion, a considerable extent of dulness is commonly recognised, com- 
mensurate with the augmented size of the organ, and consequently most con- 
siderable in those cases where the size of the cavities, as well as the substance- 
of the organ, are greatly increased. Certain states of the lungs and cavity of the 
chest may, however, as already mentioned in the introductory remarks, inter-^ 
fere with the existence or value of this sign. (See p. 446.) 

Prominence of the praecordial region, and an increased breadth of the corre- 
sponding intercostal spaces, are sometimes observable j and this appears to be 
especially the case when extensive pericardial adhesions exist, and in children,, 
in whom the parietes are more yielding. An uneasy sensation, a feeling of 
weight, or a dull pain, is occasionally lelt in the situation of the heart. 

General symptoms. In simple hypertrophy of the left ventricle, and also in 
those cases where thickening predominates over co-existing dilatation, if na 
narrowing of the orifices nor valvular or aortic disease is present, the pulse is 
strong, full, and tensely prolonged under the finger in consequence of the pro-, 
traded systole of the over-grown ventricle, but at the same time regular. With, 
these characters of the arterial pulse, a thrill is occasionally associated; but, as it, 
appears to Dr. Hope, only in those instances where anaemia has been super-- 
induced, all cases of obstruction nnd regurgitant lesions being for the present 
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excluded from our consideration. In concentric or contracted hypertrophy, like- 
wise, the pulse is tense and throbbing; but, in consequence of a smaller wave 
of blood being emitted at each systole of the heart, it is necessarily smaller 
than in the preceding instances. 

Hypertrophy, as distinguished from dilatation and other lesions causing im- 
pediment to the circulation, is farther characterized — at least, in its earlier stages 
— by greater activity of the capillaries, a more highly arterialized blood, a brighter 
pye, and a more brilliant complexion, provided the colour was naturally florid. 
Thus, in the incipient period, the functions of the body, as Bertin remarks, are 
not necessarily at all impaired; on the contrary, they appear rather to be executed 
with increased energy, and there is, in general, a fallacious show of high health 
and vigour. At a somewhat more advanced period, there are frequent flushings, 
with marked tendency to active haemorrhages of the brain and mucous mem- 
branes. These latter, when they take place from the Schneiderian membrane, 
or from the haemorrhoidal or other vessels of the intestines, to only a moderate 
extent, must be considered as exercising a salutary influence over the complaint. 
Haemoptysis is likewise a frequent symptom, and perhaps more especially when 
the right ventricle is afl'ected. The augmented volume of the heart may, by 
encroaching on the lung, in some degree interfere with its function; yet the res- 
piration is, for the most part, much less early or severely compromised than in 
cases of simple or passive dilatation, or other lesions tending directly to impede 
the circulation; and at the same time the tendency to venous congestion and serous 
effusion throughout the body supervenes much more tardily. If, however, these 
cases be not cut off" in their progress, as is often the case, by a sudden arrest of 
the heart's action, or by apoplexy, or inflammation of the lungs or some other 
organ (the inflammatory diathesis being strongly marked,) engorgement of the 
capillaries both of the lungs and, of the general circulation eventually takes place; 
and it becomes at length evident that such patients have no special or complete 
immunity from cough, dyspncEa, and other pulmonary symptoms, nor yet from 
dropsies of the cellular membrane and great cavities. These secondary affec- 
tions are here, however, of a somewhat less inveterate character, and more sus- 
ceptible of alleviation by judicious treatment, than where they originate in ob- 
struction. The oedema connected with hypertrophy. Dr. Hope remarks, usually 
makes its first appearance in the face, in consequence of the naturally very 
copious supply of blood to the head, and its proximity to the heart, in virtue of 
which it receives the full force of its morbidly vehement contractions. 

A slight tendency to difficulty of breathing on unusual exertion may some- 
times be noticed, even from a very early period. This is especially felt at the 
commencement of any great muscular effort, diminishing in some degree as the 
body gets warm, the blood becoming determined to the surface, and the cutane- 
ous exhalation augmented.* 

* This phenomenon of "the second breath," or " getting into wind," as it is called, is well 
known to all who practice athletic exercises, trainers of horses for the course, &c. The writer 
of this had himself practical experience of it in a remarkable degree, in ascending ^tna on 
foot at an early period of the year, when the sides of the mountain were still covered with 
frozen snow to a distance of upwards of twelve miles from the summit. The ascent of this 
slippery inclined plane, extremely fatiguing even to one at the time accustomed to considera- 
ble pedestrian exertions, gave rise, during the first two or three miles, to a very painful 
acceleration of the respiration and pulse; the heart throbbing with such violence as if it 
would burst through the side, or cause instant death ; yet, under the forced continuance of the 
exertion (and any relaxation would have been perilous, on account of the intensity of the cold) 
this oppressive sensation gradually declined; and after many hours of almost incessant smart 
walking and running, the starting point at the foot of the mountain was regained much less 
with feeling of fatigue than had been experienced during the first mile of the ascent. — 
Author. 
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Though hypertrophy of the heart may almost always be recognised by a care- 
ful consideration of all the physical and general signs, it is not possible, in every 
instance, to say which cavity is chiefly aflected. Most of the signs hitherto 
detailed, apply moie particularly to hypertrophy of the left ventricle. Where it 
is greatly augmented in bulk, its enlargement is, indeed, very usually complicated 
with a similar afliection of the other cavities. If, however, as is sometimes the 
case, the right ventricle is alone or chiefly affected, the increased dulness and 
impulse is most conspicuous under the lower part of the sternum, and the pulse 
has not necessarily the peculiar characters above detailed; whilst, on the other 
hand, there has commonly been thought to be a greater tendency to dyspnoea 
and haemorrhages from the lungs ihajraoptysis, pulmonary apoplexy,* Sic.) 
When the cavity is at the same time dilated, and its valves, from this or any 
other cause, insufficient, there will be regurgitation and jugular pulsation syn- 
chronous with the ventricular systole. From such an impulse as is occasionally 
transmitted to the vein by the carotid, this may be distinguished by being con- 
fined chiefly to the lower part of the neck, where the two vessels are far apart. 
Pressure on the upper part of the vessel, again, does not interfere with it. It 
disappears in some during inspiration, and is most conspicuous during expiration. 
The pulsation of the jugulars, as remarked by Dr. Hope, is sometimes obviously 
double; the first motion corresponding to the contraction of the auricle,' the 
second to the ventricular systole. Where there is simply impediment to the 
onward current, without actual reflux, there will be merely a dilated condition of 
these vessels.! ^--^ 

As to the ain-irlei, we are not yet in possession of any unequivocal signs of 
their increased strength or enlargement, distinct from those of similar states of 
their respective ventricles; but with these they so frequently co-exist, as to ren- 
der their separate diagnosis matter of curiosity, rather than of practical interest. 
Percussion may sometimes, however, lead to a very strong suspicion, at least, 
of their enlargement where it exists in a marked degree; and the presence of a 
venous pulsation anticipating the ventricular systole might serve, in the case of 
the right ventricle, to confirm such suspicion. 

In respect to the wanting away of the eye, or its inflammatory destruction, ad- 
duced by Testa, on the faith of a single case, amongst the occasional conse- 
quences of disease of the heart, the latter is so common, and the former so ex- 
tremely rare an affection, as greatly to discredit the supposed connexion; and 
the same may be said of gangrene of the limbs, which has sometimes been sup- 
posed to be a symptom of enlargement of tlje heart, on the authority of an old 
case in Fabricius de Hilden and two comparatively recent ones by Giraud, a con- 
temporary of Corvisart. Whenever gangrene of the extremities does co- exist 
with disease of the heart, it has been rendered probable, by the examinations by 
M. Bouillaud and Dr. Carswell, that it is connected immediately, not with the car- 
diac affection, but with local obstruction by a coagulum in the artery leading to 
the part. Whether, however, this obstruction is the cause or the consequence of 
the gangrene, is not to us so evident; for where the capillaries, from any circum- 
stance, lose their vitality, impediment to the circulation and coagulation of the 
blood in the trunk by which they are supplied, seems an inevitable result. Mor- 

* Pulmonary apoplexy occurs more frequently, according to Dr. Hope's and Dr. Wilson's 
experience, in connexion with great contraction of the mitral valve, with or even without 
hypertrophy and dilatation of the right ventricle, than under any other circumstances. — Atr. 

THOR. 

+ A jugular pulsation synchronous with the ventricular systole, and, as is so often the case, 
unaccompanied by "soufflet," is not considered by Dr. Hope as satisfactory evidence of actual 
regurgitation through the tricuspid valve; as he believes that an impulse fully adequate to 
the effect may, when the heart is enlarged and acting impetuously, be transmitted by the 
mere recoil of the valve against the column of the blood behind it,— and this especially when 
both the vulve and orifice are increased in size, and the veins congested.— Author. 
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tification of a limb occurring in connexion with a diseased heart, may, in some 
cases, moreover, depend merely on the pressure on the vessels and on the inflam- 
mation induced by the excessive effusion of serum into the cellular tissue. 

Complications and secondary affections. Several of the complications met 
with in the course of hypertrophy of the heart, as, for instance, inflammation of 
the inner and outer linings of the organ, obstruction of the orifices, disease of the 
valves, aneurism of the aorta, serous and haemorrliagic effusions, &;c., have been 
alluded to in the preceding paragraphs. There are, however, some others which, 
their connexion being less universally acknowledged, merit a more particular con- 
sideration; Ave refer especially to general visceral enlargement and to apoplexy. 
Hypertrophy being characterized during the greater part of its progress by in- 
creased activity of the circulation, that there should ensue enlargement of the 
body generally, and more especially of the internal viscera thus profusely sup- 
plied with blood, and that, too, generally of a rich and highly raparative quality, is 
not surprising. That an increase of bulk takes place in such cases, more espe- 
cially in the spongy organs, as the liver and spleen, had, indeed, long been 
known, and is specially mentioned by Lieutaud, Corvisart, Portal, Kreysig, 
Testa, and others; but was by many viewed rather as the cause than the conse- 
quence of the disease of the heart; and even where the true nature of the relation 
wa^ recognised, the enlargement was very commonly ascribed to mere vascular 
repletion, or to infiltration. Dr. Clendinning has, however, very recently de- 
monstrated, as already noticed in our introductory remarks on disease of the 
heart, that even after incising the viscera, and draining off their fluid, there still 
' remains a notable augmentation of weight as well as of bulk, indicating clearly 
that they have been the seat of an unusual active process of nutrition; and this he 
has found to hold good, not only of the two organs just specified, but also of the 
stomach, intestines, pancreas, kidneys (which last are sometimes, moreover, the 
seat of the peculiar affection described by Dr. Bright,) of the lungs, especially the 
bronchial ramifications, and even of the brain. And this increase of substance, 
it was farther stated, is not limited, as we should perhaps have expected, to cases 
of active enlargement of the heart, but occurs in all varieties of heart-disease, 
whether of an active, or passive, or obstructive nature, Avhere the organ is en- 
larged, and the vascular system generally is kept in a state of abnormal repletion; 
so that it would appear, as he remarks, that even a comparatively stagnant or 
venous blood is adequate to the production of the effect in question. 

Hypertrophy of the heart, as is justly remarked by the same author, does not 
necessarily imply an increase of efiicient power; but rather tends, on the con- 
trary, to induce deficient functional aptitude, as becomes evident towards the 
winding up of the disease, — the symptoms of dilatation at last beginning to pre- 
dominate over those of hypertrophy, and the pulse often becoming soft and com- 
pressible. 

The influence of hypertrophy of the heart, in the aggravation of other diseases 
originating during its course, is very conspicuous. The prognosis in all pul- 
monic affections (phthisis, pneumonia, bronchitis, <fcc.,) in cerebral diseases 
(apoplexy, delirium tremens, and mania,) as also in abdominal inflammations and 
fever, is rendered much more unfavourable by its presence. To many of these 
diseases, it moreover disposes in a peculiar degree; and more especially to chronic 
bronchitis, emphysema of the lungs, and to the asthmatic paroxysms generally 
immediately dependent on one or other of these morbid conditions; and also to 
softening of the brain and cerebral haemorrhage; to brain fevers, inveterate head- 
achs exasperated by stooping, nervous irritability, frequent opthalmia with sparks 
and flashes before the eyes, ringing in the ears, and other minor evidences of 
determination of blood in undue quantity to the head. 

The dependence of apoplexy on disease of the heart, to which attention was 
many years since called by Legallois and Riclierand, and more recently by Adams, 
Lallemand, Johnson, Bricheteau, and Hope; and of which, indeed, even Lancisi, 
Baglivi, and others of the older pathologists seem to have been quite aware; may 
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now be considered as one of the best established medical facts. In a large num- 
ber of cases of hypertrophy of the heart, examined after death by Dr. Clendin- 
ning, apoplexy co-existed in three-sevenths of the whole. Dr. Hope believes 
that the majority of cases of cerebral haemorrhage have this origin, and agrees 
with Bertin and Richerand in ascribing to it more influence than even to the so- 
called apoplectic constitution.* Dr. Kellie and M. Rochoux have, as we are 
aware, endeavoured to discredit the connexion alluded to; but the number of 
positive facts in its favour is too great to allow us to doubt of its reality. The 
ill effects on the brain appear to be, in some degree, counteracted by the occa- 
sional existence of narrowing of the aortic orifice, as has been pointed out by 
Bricheteau; but less so than we might expect, unless where the contraction is 
very considerable: and then the lungs are still more affected, and the tendency to 
serous effusions is more prominent. The thickening of the left ventricle is much 
more apt, it is supposed, to determine a cerebral haemorrhage in those cases 
where ossification of the arteries within the head exists; a morbid condition, on 
the importance of which the late Dr. Baillie strongly insisted, in respect to its 
bearing on apoplexy; but in regard to which Dr. Cheyne, in an able treatise on 
this disease, has, as we were surprised to find, expressed a different opinion.-- 

Causes of each form of hypertrophy. Concentric hypertrophy, or that with 
contraction of the cavity, has been supposed occasionally to originate in inflam- 
mation of its internal lining membrane, by means of which an increased stimulus 
is imparted to the nutrient vessels of the adjacent muscular layers; simple hyper- 
trophy, or that in which the dimensions of the cavity are unaltered, to a similar 
action transmitted from the external or pericardial covering to the more superfi- 
cial muscular fibres; whilst in those cases where there is great dilatation, as well 
as increase of substance, an inflammatory and obstructive agency would seem 
very often to be simultaneously concerned. 

The very frequent co-existence of hypertrophy with endocarditis or pericar- 
ditis, to which we have so repeatedly alluded, and the analogy of the augmented 
growth taking place in the walls of other hollow muscles, as the bladder, stomach, 
or intestines, from a long continued inflammatory condition of their lining mem- 
brane, seem to favour this view. Indeed, the analogy might be pursued still 
farther, by observing that, in these cases, likewise, an obstruction to the free 
course of the contained matters often exists, and forms an additional link in the chain 
of causes and effects; giving rise, in some cases, to dilatation, and in others to 
contraction, of the viscus. It is, however, at the same time, almost certain that 
the increased muscular growth is not unfrequently a primary affection, occurring 
from excessive exertion of the organ, from the congenital preponderance of its 
power in relation to the rest of the system, or from some disproportion amongst 
its parts. Rheumatism, though it so generally makes its first attacks on its lining 
membranes, yet occasionally seems to act primarily, and almost exclusively, in 
the production of hypertrophy of the muscular tissue. 

All violent exercises, if disproportioned to the strength, and especially during 
the period of growth — frequent and strong mental emotions — plethora — venereal 
excesses, or other causes giving rise to habitual palpitations — obstructions in the 
lungs or great vessels, and more especially aneurism of the aorta, and whatever 
makes unusual demands on the exertions of the heart, — necessarily tend, in the 
manner and under the circumstances specified in the commencement of this article, 
to produce increased nutrition of the organ, and along with this, most commonly, 
enlargement of its cavities. We may add here, that as the tendency of obstruc- 
tion in a heart capable of struggling effectually therewith, is to produce hyper- 
trophy, so the constant over-distention of the cavities, connected with permanent 

• This influence is participated in, Dr. Hope is persuaded, by various otiicr afTeclions of the 
heart, as dilatation, softening, disease of the valves, &c,; inasmuch as they tend to produce 
congestion of the brain. — Author. 
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patescence of an orifice and reflux, and other causes, has appeared rather to lead 
to the predominance of dilatation.* 

A preternatural communication between the right and left sides of the heart is 
often accompanied by hypertrophy of the right ventricle, and this has been as- 
cribed to the admission of the arterial blood into it; though it is more probably, 
for the most part, an original condition bearing a direct relation to its abnormal 
participation in the general circulation, and the unusual demand on its exertions. 

Hypertrophy of the heart, whatever may be its origin, must obviously, from the 
constant over-action of the organ, put it in a state favourable to the^ development 
of inflammation in its lining surfaces, and more especially of that in contact with 
the blood, and which covers the valves and orifices ; and thus Pericarditis and 
Endocarditis, though so often the cause, may frequently also be the effect, of en- 
largement of the organ. 

Duration and pros^nosls. The shortest period within which this disease can 
develope itself, is uncertain. Though ordinarily an aflection of many years' dura- 
tion, yet it has, in some very rare cases, been known to present itself almost in an 
acute form, having assumed a well marked character apparently within a very few 
mofiths, or even Aveeks. But this is, indeed, very unusual. When it is moderate 
in degree, and uncombined with serious mechanical obstruction to the course of 
the blood, or other severe complications, it may run a course of many years, pro- 
vided the manner of life be temperate, and that every thing which might unduly 
excite the heart's action be carefully avoided. From a slight degree of the disease, 
and under the above conditions, even little inconvenience, beyond a slight short- 
ness of breath, or occasional inconsiderable palpitation, may for years be experi- 
enced ; nor is it even incompatible with the attainment of a very advanced age. 
In children a preponderance of the size and action of the heart is indicated by 
strength of impulse ; and loudness of its sound seems to be a very frequent, or 
even the natural condition, and continues in some degree up to the period of pu- 
berty, when the general development of the body establishes the due balance 
between the organ and the parts which it supplies. 

As there is often much strength of body and particularly good powers of digestion 
in the incipient stages of this affection, the temptations to excess in exercise and diet 
are unfortunately strong, and too often lead not only to the rapid exacerbation of 
the disease of the heart, but also to the earlier supervention of apoplectic symp. 
toms. 

The formidable nature of the local disease, and the inefficiency of treatment, 
generally augment in proportion as dilatation tends to prevail over hypertrophy; 
and finally, the prognosis is still farther and in a fearful degree aggravated by the 
existence of the various complications already so often spoken of, — viz., valvular 
disease, pericardial and pulmonary inflammation, aneurism of the great vessels, &<;. 

Treatment . From what has been said of the nature of this affection, and of 
the circumstances by which it is exasperated, it is obvious that the chief indications 
of treatment consist in repose of mind and body, or rather in the restraint of their 
exercise within very moderate limits, together with extreme temperance in food 
and drinks, pushed in aggravated cases, provided the period of life gives any 
ground for expecting to effect a radical cure, even to the length of abstinence, and 
aided by a systematic and persevering employment of sanguineous depletion 
and other evacuant remedies. It is in this form of heart-disease alone, — viz., 
where hypertrophy is either simple or dicidedly predominant, that the intensely 
lowering method of Albertini and Valsalva could be applied with any rational 
hopes of permanent benefit ; nor is it often that even here it would be justifiable. 
Where dilatation and debility of the organ form the leading features of the disor- 
der, the mistaken employment of such a proceding could only tend to exasperate 
the morbid condition, and accelerate the fatal termination. Hence the vital im- 

» Hope, p. 250. 
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portance of a correct diagnosis is evident. Few practitidfters of the present day- 
would venture to propose, and still fewer patients would be found willing to sub- 
mit to, the treatment advocated by the celebrated Italian physicians just named, in 
its extreme or most rigorous form, consisting of constant confinement to bed, 
reiterated venaesection, and a diet so low as barely to prolong existence. Laen- 
nec, however, has given his voice very warmly in favour of a modified employ- 
ment of it, especially if early had recourse to. He commenced by taking away 
blood to a quantity just short of inducing fainting ; and at brief intervals, as twice 
or thrice a-week, for example, repeating the operation till the palpitation and the 
vehement impulse of the heart had been got under; and at the same time reducing 
the quantity of food to half that usually consumed, or even much lower, until the 
patient's strength was brought so low as to leave him only able to crawl about for 
a few minutes at a time : and this plan must be persevered in steadily for at least 
eight weeks after all the symptoms of the disease have entirely vanished ; and 
even then be only gradually relinquished, and instantly recurred to as often as 
these threaten to reappear ; so that its whole duration may occupy many months 
or even a year or years. Nor does he think it inapplicable even to the more 
advanced stage of the disease, where dropsical symptoms and general cachexy 
have supervened ; and he believes that it gives an additional chance to the effi- 
cacy of the necessary diuretic or hydragogue remedies. Dr. Mackintosh, who 
countenances the same kind of ti^atment, and speaks of confining the patient to a 
couple of biscuits in the day, recommends, where there is difficulty in restraining 
his appetite, the exhibition of small nauseating doses of tartar-emetic variously 
disguised. Drs. Hope and Forbes are less sanguine as to the efficacy of this heroic 
mode of treatment, having observed that these large and frequently repeated ab- 
stractions of blood, though they may for a time slightly alleviate the patient's suflTer- 
ings, generally lead eventually, and especially when employed in the advanced 
stage of the affection, only to augmented debility and increased frequency of the 
paroxysms of palpitations and dyspnoea, and to consequent shortening of life. The 
effect of large venesections in producing prejudicial reaction in the first instance, 
and attenuation of the blood subsequently, is well known. Dr Hope, accordingly, 
in such cases, rarely takes away more than from six to eight ounces of blood, at 
intervals of two or three weeks, or even longer, so as just in some degree to keep 
down the heart's action, and to relieve dyspnoea ; removing blood by cupping 
from the nape of the neck, if the head be much affected : the diet is to be mode- 
rate,— only the white kinds of animal food being permitted, and the use of liquids 
being restricted to small quantities, whilst stimulants of all kinds are of course 
strictly interdicted. Much benefit is often derived from the occasional application 
of a few leeches to the region of the heart : this mode of local bleeding may be had 
recourse to as an auxiliary to venesection ; or it may be employed alone, when 
the powers of the patient render general bleeding not advisable. In regard to 
exercise, it should never be taken in such a manner as to hurry the circulation. 
Where blood-letting seems inexpedient, the daily use of saline aperients for a week 
or so at a time is a good substitute, or the exhibition of mild diuretics, as the 
super-tartrate or acetate of potash, or the decoction of broom ; and, this even before 
dropsical symptoms have appeared. Subsequently, a selection of the most power- 
ful of the same class of remedies, or, if they have failed, and the dropsical symptoms, 
are on the advance, hydraguoge purgatives must be had recouse to. 

From the known influence of the stomach, intesdncs, and liver, on the action 
of the heart, Dr. Forbes insists, with great justice, on the essential importance of 
close attention to the condition of these organs in this and other cardiac dis-» 
eases. 

Where there is much irritability of the nervous system, considerable benefit 
often results from the judicious employment of narcotics [f'Villiarm, Lombard^ 
&c.,) as the extracts of hyoscyamus, conium, or belladonna, or the salts of mor- 
phia in fractional doses, or, though more rarely, from one to two drops of hydro-* 
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cyanic acid. In the uH of opiates, however, we must be cautions, as they pro- 
duce great general derangement of system in some individuals, — locking up the 
secretions, and disordering the functions of the stomach and brain, and so even- 
tually aggravating the deranged action of the heart. Camphor, assafcetida, and 
ether may occasionally be had recourse to with advantage, especially during the 
paroxyms of dyspnoea and palpitation. 

About the efficacy of digitalis in quieting the action of the heart in these cases, 
there is considerable variety of opinion. Laennec had little or no confidence in 
it; whilst Bouillaud, on the other hand, styles it emphatically " the true opiate of 
the heart." The last-named writer prefers the endermic method of exhibiting it, — 
a blister being applied on the skin of the praecordial region, and the raw surface 
sprinkled daily with from fifteen to sixteen grains of this substance in powder. 
Dr. Hope recommends the tincture internally, in doses of from twenty to thirty 
minims twice or thrice a-day; Dr. Davis is also partial to its employment. The 
co-existing state of other functions seems to have a great influence in determining 
the effect of this remedy; when the stomach or bowels are in an irritable or sub- 
inflammatory state, it is generally inapplicable. Of the danger of its accumula- 
ting in the system, and producing alarming depression and slowness of the heart's 
action, as well as of deranging temporarily the cerebral functions, and thus giving 
rise to a remarkable form of delirium, every one who ventures on its employment 
should be well aware, and always on their guard, and ready instantly to intermit 
its use and counteract its ill effects. 

The hydro-sulphuret of ammonia, in doses of four or five drops gradually in- 
creased to twenty or thirty, and largely diluted Avith water, was recommended 
some years ago by Dr. Marsh and Mr. Newton as a means of lowering the ac- 
tion of the heart without inducing much debility; but on the subsequent employ- 
ment of it on a larger scale, in hospital practice, it does not apf>ear to have sus- 
tained its character. {^Duh. Journal of Med. Sc, May, 1832; also a paper in 
same, by Dr. Thwaites, for Nov. 1832, vol. ii., p. 185; and another by Dr. 
Graves, in same volume, p. 23.) In excessive doses, or insufficiently diluted, it 
causes headach, nausea, and giddiness; and its use requires much circumspec- 
tion. 

The preparations of iodine, from their known power of promoting absorption, 
more especially of the solids, and controlling some of the chronic consequences ^ 
of rheumatism, have been recommended in this affection; and very recently, the 
long continued and frequent employment of mercury in small doses has met with 
a strong advocate in Mr. Salter; and Dr. CoUes, likewise, has dwelt with much 
and just emphasis on the beneficial influence of this remedy over some of the 
most distressing effects of morbus cordis. 

When the symptoms have once been reduced by some of the various mea- 
sures just spoken of, the establishment of permanent counter-irritation, by means 
of an issue or seton, either in the region of the heart, or, Avhat sometimes an- 
swers better, at some distance from the affected organ, as in the arm, for example, 
is advisable. When the disease dates its commencement from the suppression 
of a chronic cutaneous complaint, or from repelled gout, and when we cannot 
recall these affections, recourse to counter-irritation in some of its forms is pecu- 
liarly indicated. Colchicum, morever, is a useful auxiliary. 

During the paroxysm of palpitation and difficulty of breathing, Morgagni was 
accustomed to employ, as a palliative, warm pediluvia, and at the same time to 
have the arms plunged into water as hot as could conveniently be borne, — mea- 
sures Avhich seem to owe any slight beneficial influence exerted by them, to their 
•Irawing away an additional quantity of the circulating fluid to the extremities, 
and so temporarily relieving the heart; and with the same view, dry cupping 
over the chest and back may be employed. But when there is much congestion 
of the lungs, severe dyspnoea, troublesome cough, or evidence of thoracic in- 
flammation in son^e of its grades and varieties, the scarificators or leeches should 
be applied, or a moderate venesection speedily practised. In advanced cases,, 
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however, and when the constitution is greatly enfeebled, the recurrence to gene- 
ral blood-letting demands much caution and discrimination. 

Even in its earlier, uncomplicated, and most curable condition, hypertrophy of 
the heart requires for its perm.anent removal that the treatment should be steadily 
pursued, and for a very considerable period, which may be stated on an average 
at about one or two years. A slight intermission of the symptoms soon after the 
treatment has been commenced, affords no warrant for its interruption, but rather 
an inducement to proceed in the same path. 

In all cases the patient, if he would avoid the speedy recurrence or aggravation 
of the complaint, must make up his mind for a life of temperance and self-con- 
trol, both moral and physical. All over-loading of the stomach, whether with 
sohds or fluids, however simple their nature, is to be studiously avoided, and a 
rather low scale of diet habitually adhered to. The age and habit of body, 
and the previous mode of living, must, however, be taken into consideration; for 
an extreme system of abstinence will, in many cases, by deranging the digestive 
functions, and unduly augmenting the nervous sensibility, give rise to a state of 
body very unfavourable to the regular and moderate action of the heart. Though 
violent or prolonged exercises are obviously improper, the opposite condition of 
total indolence and inactivity is scarcely less to be shunned, except at very ag- 
gravated periods of the disease; the object to be kept in view, being, on the one 
hand, to avoid all undue excitement of the nervous, vascular, and muscular sys- 
tems; and, on the other, to support an equable distribution of power throughout 
the several functions, a healthy action of the capillaries, and a free state of all the 
secretions and excretions, and so to guard against the dangers of plethora and of 
local accumulation. 

For some time past, I have completely given up tiie large and frequent blood-letting in hy- 
pertrophy of the heart. The inconvenience of this practice greatly exceeds its advantages. 
Hygienic measures, local blood-letting, the occasional use of digitalis, are the best and safest 
remedies. G. 
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Nature and mode of production. — Anatomical characters. — Physical signs. — General symp- 
toms. — Diagnosis. — Treatment. 

Of the influences under which dilatation of the heart takes place, Ave have al- 
ready spoken in the commencement of the preceding section, and also in our 
" General Observations on Diseases of the Heart," p. 484. It was there seen 
that they are reducible to obstruction in the course of the circulation, and weak- 
ness of fibre in the heart, often occurring simultaneously, though the latter alone 
seems adequate to the effect. When the power of the heart is not proportioned 
to the mass of the blood to which it should give motion, nor to the extent of 
the circulation, there is necessarily a tendency to accumulation and distention. 
It is in those who are advanced in life, and of a tall, slight make, and relaxed 
habit of body, that it is most apt to originate. On dissection, the muscular tissue 
of the part is very generally found to be unnatural in consistence and colour, be- 
ing flabbier and easier torn than usual, and commonly of either an unnaturally 
pale or dark hue. It was conjectured by Burns, that the attenuation of the pa- 
rietes might eventually be carried so far as to cause them to give way at some 
point; and Dr. Hope has since actually met with such a case, the patient having 
expired suddenly at stool, a fissure of an inch in length being discovered in the 

Vol. TI.— 71 ' 
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left ventricle, which was softened, and of a violet colour around the aperture; and 
he alludes to a somewhat similar case, on the authority of Dr. Williams. 

Of the local conditions said to predispose to dilatation, one of the most proba- 
ble is weakness of one or more of the compartments of the heart of congenital 
origin; or a similar state induced under the influence of disease, as of inflamma- 
tion of the organ, for example, and especially of its internal or external linings; 
for to the state of over-action in a muscle, induced in the first instance by the in- 
flammation of a membrane in contact with it, one of atony is very apt, as Aber- 
crombie has remarked, eventually to succeed. 

Various general debilitating causes, as protracted fever, scurvy, and perhaps 
also scrofula (/>r. Cheyne,) chlorosis, excessive losses of blood, or the relaxed 
state of the solids brought on in some habits by the long-continued use of mer- 
cury, — or, in fine, impairment of the nutritive and stimulant qualities of the blood, 
however arising, — may be placed amongst the predisponents to this aff'ection. 

Chronic obstructions in the lungs, habitual paroxysms of dyspnoea or of ner- 
vous palpitation, sexual excesses, or any efforts which demand a frequent and 
protracted suspension of the respiration, or which at the same time accelerate the 
afllux of blood to the heart, and diminish its powers of reaction — violent as well 
as depressing passions, constant compression or deformity of the thoracic parietes, 
and trades in the exercise of which the trunk is ordinarily kept much bent, and 
the circulation on the descending and abdominal aorta interfered with, — all ob- 
viously have a tendency to aid in the development of the disease; as must like- 
wise, and in a still more powerful manner, aneurism or other obstruction of the 
aorta, obstacles seated in the orifice of the heart itself, and lesions admitting of re- 
gurgitation. 

Obstruction in an orifice or imperfection in a valve commonly manifest their 
influence first in the cavity immediately behind such causes. Eventually, how- 
ever, the whole organ may become dilated; and not very seldom a more distant 
cavity, apparently from being peculiarly weak and yielding, suflfers earlier than 
that in closest proximity to the obstacle. 

Above all other causes, the most influential, according to Laennec, is congeni- 
tal debility or disproportion in the organ itself. Few individuals, he believed, 
will be found to have a perfectly proportioned heart, if we compare the cavities 
amongst themselves, or estimate the power and capacity of the organ in relation 
to the other parts, as the lungs, the vascular system, inclusive of the capillaries, 
&c. From sueh disproportion^ if the habits be temperate and the mode of exist- 
ence favourable, no marked inconvenience may result during the greater part of 
life; but, on the other hand, the sudden supervention of emaciation, or irregular 
habits, violent exertions, or, on the contrary, too sedentary a life, may destroy 
the balance of the circulation, and lead to the development of the morbid ten- 
dency. 

Anatomical characters. Dilatation may exist either with an increased, a natu- 
ral, or a diminished thickness of the walls of the heart. The former two condi- 
tions have already been alluded to, when speaking of hypertrophy of the organ. 
Where, however, the enlargement of the cavities predominates greatly over the 
increase of substance in the parietes, the symptoms of debility and obstruction 
preponderate, and require, even from practical considerations, that such cases 
should be arranged under the head of dilatation rather than that of hypertrophy. 
Dilatation with attenuation is, however, a much rarer aflection than that with an 
opposite condition of the parietes. In dilatation of the simple or passive kind, the 
parietes of the left ventricle are sometimes rendered as thin as those of the right 
in its natural condition; whilst the latter may be so attenuated as not to exceed 
the auricles in thickness. The simultaneous dilatation of both these cavities is 
much more common than that of only one. The columnae carneae are necessarily 
elongated, and participate in the general wasting of the organ. The septum or- 
dinarily suffers least. Dilatation does not always affect the whole extent of a 
cavity; thus it is occasionally almost confined to the upper portion of the ventricle. 
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or near to where the great artery takes its rise; and in other instances it is more 
conspicuous in the lower part or the neighbourhood of the apex. 

The auricles, from the less resisting nature of their parietes, are, according to 
Bouillaud, more prone to dilatation than the ventricles;* and the right ventricle, 
from the same cause, is more exposed to this change than the left. The right 
cavities have an additional source of dilatation in the frequent obstructions which 
occur to the pulmonary circulation. 

Dilatation and hypertrophy of the auricles almost always present themselves 
combined. 

In attempting to decide upon the existence of dilatation of the auricles, it is to 
be remembered, that though these cavities, in their natural state, are of nearly the 
same capacity with the ventricles, yet the external magnitude of the former, in 
consequence of the thinness of their walls, should not be more than half that of 
the latter. Another circumstance to be kept in mind, if we would avoid error, is, 
that the auricles, and especially th« right, are liable to a considerable degree of 
temporary distention from the accumulation of blood in them taking place just be- 
fore death, especially when of a lingering kind. This must be carefully discri- 
minated from the structural change constituting permanent dilatation. As in the 
latter case, a certain degree of hypertrophy ordinarily co-exists, their parietes are 
more opaque, and, as remarked by Laennec, they do not shrink in the same manner 
on removing the contained blood, as when they are simply and recently distended. 

Disease of the mitral valve often gives rise, not only to dilatation of the left 
auricle, but also, from its influence being reflected through the circuit of the pul- 
monary circulation, to that of the right ventricle and auricle. 

Prosternatural enlargement of the orifices of communication is very commonly 
associated with dilatation of the adjacent cavities; and where the growth or dis- 
tention of the valves does not keep pace with such enlargement, or where the 
valves, from extreme attenuation, become perforated or lace-like, regurgitation is 
the result, and must necessarily tend to accelerate the progress of the disorder. 

Physical signs. On applying the hand over the praecordial region, in the case 
of a greatly dilated and attenuated and feebly acting heart, a quick but very slight 
impulse is felt somewhat lower down, and more to the left side than natural. 
Even during the existence of palpitations, which are often peculiarly obstinate in 
these cases, the shock of the heart is still very feeble. If there be considerable 
difiiculty in recognising it at all in the recumbent or erect posture, as is some- 
times the case, by making the patient lean forward or lie on his face it becomes 
much more perceptible. The extent of dulness on percussion is manifestly aug- 
mented (especially in the directions just indicated in respect to the impulse,) pro- 
vided emphysema of the lung do not interfere. Recourse being had to ausculta- 
tion, the first sound is found to be of a peculiarly loud, clear, and brief character, 
approximating much in quality to the second sound, and being heard over a 
greater extent of the chest than natural; whilst the interval of silence is relatively 
augmented, in consequence of the shortness of the first sound. When the action 
of the heart is distinctly heard in the dorsal region, and the first sound is quite as 
clear as the second, the dilatation, according to Laennec, must be very considera- 
ble. When it is most loud under the cartilages of the left lower true ribs, the left 
side is chiefly aflfected; when under the inferior portion of the sternum, the right 
is principally implicated. Of the circumstances which limit the value of these 

* This opinion is not, however, universally adopted. Dr. Williams^s experience leads him 
to think that the right ventricle and the left auricle are the most common seats of simple dila- 
tation; whilst Dr, Hope believes with Laennec, that the auricles, from beins^ protected by their 
valves from the direct influence of the numerous causesof pressure which operate on the ven- 
tricles, are far more exempt both from dilatation and hypertrophy,— at least, as long as the 
valves are perfect. But where disease of the auricular valves arises, causing impediment or 
regurgitation, it speedily leads to their dilatation. — Author. 
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deductions, especially that which regards the extent over which the sound is au- 
dible, we have already spoken at large in the introductory remarks, p. 463. Dr. 
Hope, we may add, trusts much more to the quality of the sound, especially its 
shortness and clearness, than to its loudness; for he thinks that it is often louder 
in dilatation with hypertrophy, or even with a natural thickness of the parietes, 
than with attenuation; which last, when extreme, must tend greatly to weaken 
the energy of contraction; and this is in conformity with the observation of M. 
Bouillaud, though opposed to the more commonly received opinion originally 
promulgated by Laennec, The sound often loses its intensity for several days 
previous to death; and this is especially the case, when there is considerable 
softening of the muscular tissue, or an obstructed state of the lung. 

General symptoms. The pulse is large, soft and compressible, and slow of 
reaching the distant arteries, but not essentially prone to Irregularity or intermis- 
sion when the dilatation is uncomplicated with softening of the heart, narrowing of 
the cardiac orifices, or valvular disease. In the latter stages of the affection, how- 
ever, when excessive debility has supervened, as well as during severe attacks of 
dyspnoea, the pulse often becomes both irregular and small. The lungs are early 
and much oppressed, their vessels being ov^er-distended with blood, and the pulmo- 
nary tissue infiltrated, — circumstances which explain the distressing tendency to 
dyspncea, haemoptysis, and habitual cough, with abundant watery expectoration. 
The capillaiy circulation is languid, the extremities consequently inclined to be 
cold ; there is ordinarily little physical activity, and often a constitutional tendency 
to depression of spirits. 

The necessary result of the accumulation of blood within the heart and lungs in 
these cases, is impediment to the venous circulation all over the body. Hence the 
early supervention of serous effiasion, first in the extremities, and subsequently in 
the thoracic and abdominal cavities ; the purple tint of the face, if the capillary 
vessels there be naturally much developed, or otherwise a pallid or leaden hue ; 
congestion of the cerebral vessels, evinced by dull pain of the head ; frequent recur- 
rence of frightful dreams, and sudden starting from sleep in alarm ; great want of 
mental energy, and for some time before death a marked tendency to stupor or 
coma — symptoms which appear to be connected in some instances with serous 
effusion within the cranium, and in others with extreme vascular distention. The 
mucous membranes are universally congested, and passive haemorrhages from 
them, consequently, are frequent in the form of epistaxis, melaena, or bleeding from 
the intestines, &c. The viscera generally are enlarged and gorged with blood, 
more especially the liver ; and the obstructed state of the portal system necessarUy 
helps to accelerate the supervention of ascites. The general syinptoms of dilata- 
tion of the right ventricle are scarcely to be distinguished from those of impediment 
to the circulation from other causes, and may be stated generally to consist in 
extreme dyspncea, with a very early appearance of venous congestion, haemopty- 
ses, pulmonary infiltration, and universal dropsy. According to Laennec, an habi- 
tually swollen state of the external jugular veins, without pulsation, and not ceasing 
on the compression of the vessel in the upper part of its course, is one of the most 
frequent indications of this affection, and next in value to those furnished by the 
stethoscope. 

Of dilatation of the auricles, as already stated, no characteristic signs are yet 
known ; but the existence of such a condition may be looked upon as almost cer- 
tain, when considerable obstruction or regurgitation is recognised in the adjacent 
orifices, or great enlargement of the ventricles has been detected together with a 
remarkable increase of dulness on percussion about the base of the heart. Most of 
the general symptoms usually ascribed to dilatation, as, for instance, the overloaded 
state of the capillaries, serous effusions, and passive haemorrhages, are by Bertin 
referred directly and solely to some mechanical obstacle to the circulation, the 
common cause, according to him, both of the symptoms in question and of such 
enlargement. But this is too naiTow a view, according to Dr. Hope, who very 
justly remarks that debility of the heart is in itself a sufficient cause of accumula- 
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tion of blood and consequent obstruction, and of the whole train of morbid effects 
just alluded to. Mechanical obstacles seated in a valve did not appear to Laen- 
nec, unless very considerable, necessarily to derange the circulation in any mate- 
rial degree, prior to the occurrence of enlargement of the heart. This latter state 
alone, on the contrary, and in the absence of all impediment at the orifices or in 
the great vessels, is quite adequate to produce great emban-assment, the distended 
and weakened muscular fibres being incompetent to deliver the organ duly of its 
contents, or to make way for the returning blood. 

The prognosis in dilatation of the heart, when simple and moderate in degree, 
is much less formidable than where there is hypertrophy. It may often, by a tran- 
quil mode of life, the prompt and appropriate treatment of any febrile or inflammatory 
disorders by which the patient may be casually attacked and which tend so inju- 
riously to excite and derange the circulation, be prevented for many years from 
increasing, or causing any considerable inconvenience beyond the weakness of 
habit and tendency to dyspnoea on exertion which accompany it. When, how- 
ever, dropsical effusions make their appearance, and in spite of regimen and medi- 
cal treatment recur at short intervals, the fatal termination of the case, at no very 
distant date, is to be apprehended. The rapidity of its progress and the severity 
of the symptoms will, however, depend in a great degree on co-existing lesions, 
and more especially on disease, or inadequacy of the valves, obstruction of the ori- 
fices, and a chronic morbid condition of the bronchial membrane. 

Treatment. When dilatation exists alone, or decidedly predominates over hyper- 
trophy, and the action of the heart is consequently greatly weakened, a plan of 
treatment, in many respects the very opposite of that noticed in the last section, is 
obviously demanded. The object in the present case is, if possible, to improve the 
nutritive process in the heart, to augment the energy of its contractions, and so 
enable it more effectually to cope with the obstacles under the influence of which 
it is suffering. To fulfil these indications we are unfortunately in possession of no 
very direct means, and are obliged to trust to the influence of such agencies, the- 
rapeutical and dietetic, as tend gradually to improve the general health. 

Where the tendency to dilatation can be traced to any obstruction of inflamma- 
tory or other origin in the heart or lungs, or in the course of the general circula- 
tion, the necessity of obviating its effects, or if possible entirely getting rid of it, is 
apparent. Inflammatory affections, especially of the organs contained within the 
chest, are to be promptly combated, and the absorption of effusions, whether of 
air or liquid, into the tissue of the lungs, or into the thoracic cavity, studiously 
promoted ; the indulgence of all violent as well as depressing passions, and of 
every species of intemperance, restrained; unsuitable exertions of the respira- 
tory organs and body generally, constrained postures and too sedentary habits 
avoided. 

Where permanent obstruction in one or more of the orifices of the heart is in 
fault, or a congenital or deeply-rooted and long-established debility of the organ 
exists, it only remains for us in general to palliate existing symptoms, and to 
prevent, if possible, the supervention of new ones, especially of an inflammatory 
nature. Thus every precaution should be taken to avoid, or appropriate means 
exerted speedily to subdue catarrhal affections, as they tend so materially to ag- 
gravate the dyspnoea and to favour the development of the morbid condition of 
which we are treating. The body should be warmly clothed, and the cutaneous 
circulation strengthened by the use of the tepid shower-bath, diligent friction of 
the surface, and easy exercise. The diet should be nutritious without being sti- 
mulating, and the quantity taken at any one time ought to be veiy moderate, and 
liquids in particular sparingly indulged in, lest distention of the stomach and flatu- 
lence ensue, or relaxation of the muscular tissue generally, and that of the heart 
in particular, together with vascular repletion, be induced or augmented. Gentle 
but regular exercise, either walking, riding, or driving, according to previous habits 
and present strength, should be enjoined. The system should be braced by the 
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occasional use of tonics, more especially some of the preparations of iron, and all 
dyspeptic ailments immediately attended to. 

In the choice of a residence, the dryness and purity of the air and freedom 
fi'om the necessity of perpetually ascending flights of stairs within doors, and hills 
without, should chiefly be considered. In the more advanced stage of the af- 
fection, when pulmonary congestion and copious expectoration set in, a warm and 
humid atmosphere, as is judiciously remarked by Dr. Hope, is ofl;en more suitable, 
inasmuch as it favours both the cutaneous and the bronchial secretion. Where 
the susceptibility to cold is very marked, and the period of life advanced, it may 
be advisable during the colder months in this variable climate to confine the pa- 
tient to the house, his apartments being well ventilated, but kept at the same time 
of an equable and rather elevated temperature. 

During the paroxysms of dyspnoea, the occasional exhibition of an antispas- 
modic draught, and the free admission of fresh air to the lungs, whilst the surface 
of the body is protected by warm coverings, perspiration promoted, and the ex- 
tremeties plunged into warm water rendered somewhat stimulant by the addition 
of mustard, are amongst our chief resources. Opiates, though not altogether to 
be rejected, require caution in their use, as by checking the secretion or expecto- 
ration of mucus, they may often do more harm than good. Tea or coffee taken 
very hot, by their action on the nerves, and exhalants, sometimes aflford considerable 
relief when the attacks assume the form of spasmodic asthma. Blood-letting to 
any extent is, generally speaking, inapplicable to this form of heart disease, and 
should scarcely ever be had recourse to, save with a view to cutting short the 
intercurrent inflammatory attacks, which occasionally complicate it ; and even 
here the local abstraction of blood is generally preferable : and along with the use 
of calomel and Dover's powder, or antimony and aperients, together with blisters 
and other counter-irritants, is commonly quite sufficient to this end. 

In extreme cases of dyspnoea, however, when all other means have failed, the 
removal of a few ounces of blood in the remissions of the paroxysm may some- 
times be warrantable ; but it is always a perilous remedy, too often only in- 
creasing the general debility, and rapidly accelerating the progress of the case. 
It has even been known, when carried to any considerable length, to produce an 
almost immediately fatal result, the enfeebled organ being paralyzed by the sud- 
den reduction of its ordinary stimulus. For the treatment of Dropsy connected 
with disease of the heart, see Cardiac Dropsy. 



PARTIAL DILATATION, OR REAL ANEURISM, OF 

THE HEART. 

Aneurism peculiar to the left side of the heart. — Aneurism of the left ventricle, its causes, 
symptoms, physical diagnosis, prognosis, and treatment. — Aneurism of the left auricle. — 
Aneurism of the valves. 

Dilatation of the Heart is, in some rare instances, partial, being confined to 
one spot, which, being particularly yielding, gives rise to an aneurismal sac. Such 
aneurism may originate, as we have seen, in ulceration or in rupture of the inte- 
rior of the heart, and the subsequent gradual distention of the muscular substance 
which forms the bottom of such ulcer or laceration. That it has not however 
always this source, but results occasionally from actual dilatation of all the coats 
of the organ, is deducible from the circumstance of its being sometimes possible 
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to trace, in the earlier stage, the lining membrane of the heart in an unbroken 
form into the interior of these pouches. In some instances, again, the disease 
seems to begin by dilatation, and to end in rupture of the endocardium and inner 
muscular fibres : and here the case in its commencement will fall under the deno- 
mination of true aneurism; and at another part of its progress, of that of false con- 
secutive aneurism of the heart. 

So many as three or four of these pouches have, in at least one instance, been 
found in the sides of the ventricle. Hitherto it has been invariably in the walls 
of the left cavities, and most commonly of the left ventricle, that this disease has 
been met with. Aneurism in the heart, then, as in the vessels, would seem to be 
confined to that portion of the circulatory apparatus which transmits the arteripil or 
red blood. The exemption of the right ventricle is ascribed by Mr. Thurnam, in 
a recent elaborate monograph on the aflTection which we are now considering, to 
the yielding or imperfect nature of the tricuspid valve already alluded to, which 
necessarily tends to diminish the stress on the walls of this cavity. M. Breschet 
and M. Cruveilhier, it is farther remarked, were in error in ascribing such ex- 
emption to the greater relative thickness of its apex as compared with that of the 
left ventricle ; for the vicinity of the apex, as has now been fully ascertained from 
the examination of a larger number of cases, is by no means the only portion of 
the ventricle liable to partial dilatation. It is true it still appears to be somewhat 
more frequently its seat than other parts of the cavity, but it also occurs, and not 
a great deal seldomer, near the base of the heart, and in some rare instances, 
likewise, in the middle or thickest portion of the walls, and even in the septum 
and valves. 

The aneurismal sac is found sometimes imbedded in the substance of the ven- 
tricle, and sometimes prominent on its exterior wall, and is met with of various 
sizes, from that of a nut up to that of an orange, and in extreme cases even equal- 
ling the heart itself In old cases in which it has attained to a considerable mag- 
nitude, the mouth of the sac is generally narrower than the rest of it, and often 
opens into the ventricle by projecting lips, and has its interior filled in a great de- 
gree with laminated coagula. In a few instances steatomatous or cartilaginous 
degeneration has been noticed in its walls ; and most commonly strong adhesions 
exist between its outer surface, even though as yet but very slightly prominent, 
and the bag of the pericardium, the result of a process of nature which has the 
effect of strengthening the parts and preventing early haemorrhage. The heart is 
very rarely free from other concomitant disease. The co-existing morbid altera- 
tions are, as Mr. Thurnam remarks, generally of an inflammatory origin, such as 
opacity and roughness of the endocardium, ossification of the valves, &c. Either 
dilatation or hypertrophy of the heart, or at least of the left ventricle, existed in 
above a third of all the cases, fifty-eight in number, which have been collected and 
carefully analyzed by him. The frequency of the affection in males, as compared 
with females, is as three to one, — a disproportion which, though considerable, is 
far inferior to that known to obtain in respect to aneurism of the arteries ; the lat- 
ter, moreover, has been ascertained to be chiefly confined to the period of life 
comprised between the thirtieth and fiftieth year ; whilst the analogous affection of 
the heart does not manifest a decided preference for any particular age from pu- 
berty upwards. 

Of its causes nothing very precise can be stated, save that, like as in regard to 
many other diseases of the heart, fatiguing exercises, intemperance, vehement pas- 
sions and rheumatism, have appeared in some instances to predispose to it ; and 
that its first symptoms in a few cases have coincided with the reception of a se- 
vere blow on the chest, a bad fall, or violent mental emotion. In the great ma- 
jority of cases Mr. Thurnam, contrary to most other observers, believes it to be of 
the nature of true aneurism, commencing by a gradual dilatation of all the tissues 
in consequence of a local weakness in the wall of the heart, probably for the most 
part of an inflammatory origin. He supposes farther that it may have its source 
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in the gradual distention of some one of the sulci or pits which exist in the natural 
state in such number amongst the adherent and variously crossing columnae 
carneae, through the agency of a coagulum spontaneously forming within it and 
enlarging it. 

A variety of this affection, involving the whole circumference of the ventricle in 
a part of its length, is noticed under the title of Diffused True Aneurism, analo- 
gous to the cylindrical or fusiform aneurism of the arteries. A remarkable case 
of this kind has been met with by Dr. Macreight, in which the apex and adjacent 
portion of the heart were distended into a bag capable of containing a small 
orange, the walls of which were of a cellulo-fibrous texture, and ossified in parts, 
whilst the base of the organ was in a state of hypertrophy: ossification of the aorta 
and its valves was likewise present. 

Another species, originally observed by Dr. Hope, is spoken of under the name 
of " dissecting aneurism of the heart," in which the blood burrows under the in- 
ternal lining membrane, and makes its way out again into the cavity at some dis- 
tance. 

Instances of " hernial aneurism " have likewise been met with in the heart, 
where the internal coat, itself intact, protrudes through a hole in the middle or 
muscular tissue, the sac being then formed jointly by the endocardium and peri- 
cardium. 

In aneurism of the septum opening quite through into the adjacent cavity, we 
have a parallel to varicose aneurism of the vessels. There being thus, continues 
Mr. Thurnam, for every species of arterial aneurism, an analogous variety discover- 
able amongst the partial dilatations of the heart (if we except " the external mixed 
aneurism," for the impossibility of the occurrence of which in this organ there ex- 
ists an obvious anatomical cause, — the absence of an external cellular coat,) it is 
obvious how erroneous are the views of those who imagine an affinity to exist 
between general dilatation, or that affecting the interior of one or more of the cavi- 
ties of the heart, and the aneurismal enlargement of an artery. Such general en- 
largement, by which the heart adapts its dimensions to co-existing circumstances 
in the circulation, is more allied to the physiological pi'ocess by which the arteries 
become dilated, when there is an additional demand made on them, as in the ceise 
of the arteries supplying the gravid uterus, or a tumour, or the collateral bran- 
ches, which re-establish the circulation where a main arterial trunk has been ob- 
structed. 

The symptoms of this affection are very obscure. Its commencement is for 
the most part insidious, and not marked by any distinct functional derangement. 
In the more advanced period, dyspnoea, precordial pain, or rather a sense of 
weight and uneasiness, dropsy, palpitation, and tendency to syncope, and other 
symptoms indicative of a disease of the heart, are occasionally present; but from 
the very common co-existence of other lesions of this organ, it is impossible to 
say how much of all these functional derangements can be fairly laid to the 
charge of the. affection in question. 

The physical diagnosis is as yet no less dubious. Negative evidence, as Dr. 
Hope remarks, might occasionally at least excite a suspicion of the true nature 
of some of these lesions, — as, for example, the absence of the appropriate signs 
of valvular disease, and of any of the varieties of pulse characteristic of better 
known forms of cardiac disease. Dr. Williams apprehends that there may some- 
times exist a bellows murmur or whizzing sound accompanying the systole, if 
the opening of communication be somewhat contracted, as also either a dimi- 
nished, increased, or tumultuous action of the heart: if of unusually great size, 
there might possibly be a pulsating tumour felt opposite to the cartilages of the 
ribs, with increased extent of dulness on percussion, and perhaps some displace- 
ment of the organ. It might be practicable to distinguish it from aneurism of the 
descending aoita by the absence of any unusual pulsation or grating sound along 
the left side of the dorsal vertebrae. As to aneurism of the commencement of the 
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aorta, which as it enlarges presses upon and occasionally bursts into the heart, 
it seems improbable that we shall ever be able to discriminate it by any charac- 
teristic physical signs from the aflfection here spoken of. 

Where the septum is perforated from the bursting of an aneurism seated in it, 
cyanosis might, by its sudden supervention, lead to a suspicion of the nature of 
the case. 

The prognosis of this disease, supposing its existence to be recognised, is 
evidently of the gloomiest description. Its duration would seem to vary from a 
few days to several months or years. Death has occasionally taken place by 
syncope, but more generally by internal hsemorrhage into the pericardium. It 
has been known to end in apoplexy, and also sometimes, like other cardiac affec- 
tions, by obstruction of the lungs, and the gradual supervention of asphyxia. 

The treatment most applicable to this disease, if discoverable, would partake 
equally of that proper in aortic aneurism and of that of dilatation of the heart; 
the objects being to induce organization of the coagula, and obliteration of the 
sac, without at the same time too much sinking the powers of the organ. Hence 
a moderate use of the antiphlogistic system, together with the scrupulous avoid- 
ance of all stimuli, moral or physical, which could produce injurious excite- 
ment. 

A single case only of sacculated aneurism of the auricle has been seen by Mr. 
Thurnam amongst all the pathological museums examined by him; and in this 
the pouch, about the size of a nut, was filled with coagula, and communicated 
with the cavity by a narrow neck. The aneurismal affection of the auricle is 
almost always of the disused kind, involving the entire sinus or the appendix; 
the dilated walls being generally thickened and opaque, rough, and occasionally 
ossified, and the cavity occupied by fibrinous concretions. Narrowing of the 
mitral orifice exists in almost every instance. 

Aneurism of the valves of the heart. The mitral valves have sometimes been 
observed to form an elongated pouch-like projection into the left auricle, of which 
an example has been recorded by Morand, another by Laennec, and a third by 
Mr. South. The aortic valves were found simultaneously extensively ossified, 
so that the development of the disease was probably intimately connected with 
impediment to the escape of the blood from the ventricle, and consequently 
greater reaction against the yielding, and, in most instances, diseased structure, 
of the dilated valve. A similar appearance has been met with in the aortic 
valves themselves, and even in the tricuspid. Coagula have not been observed 
in the pouches so formed; and for their absence the incessant agitation to which 
these parts are exposed, sufficiendy accounts. Such aneurismal tumours must 
materially obstruct the passage of the blood by their bulk, and Avhere the sac 
becomes eventually perforated by ulceration or rupture, regurgitation Avill neces- 
sarily take place. Their stethoscopic signs, we apprehend, will be merely those 
of obstruction or regurgitation. 
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The heart, like other muscles, is liable to a remarkable diminution in size, 
more especially in certain kinds of chronic disease, as the tubercular, cancerous, 
and gastro-enteritic cachexies, which are attended with much general exhaustion 
and emaciation. It may likewise be induced by excessive and long-continued 
depletions, the pressure of pericardial effusions, obstruction of the coronary arte- 
ries, and perhaps also by a long-continued state of mental depression. In regard 
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to this last, however, there will often be room for doubting whether it should be 
ranked as a cause, or as an effect. 

In extreme cases the heart of an adult has been found to be no larger than that 
of a child, or even of an infant, having lost a third or half or more of its natural 
magnitude. For more precise information as to the extent to which such wasting 
may be carried, we must refer to what has been said in the introductory remarks. 
(See pp. 456-459.) 

The cavities of the heart in these cases are often remarkably diminished in 
size, and the walls, in thus contracting on themselves, occasionally appear, not- 
withstanding their real loss of substance, even thicker than natural (but they are 
then commonly wrinkled on their surface,) or the opposite state may present 
itself, that of extreme attenuation of the parietes with dilatation. The muscular 
substance is, moreover, very generally altered also in colour and consistence from 
its natural state. 

Of the difference of opinion existing amongst pathologists as to the occasional 
connexion of this condition of the heart with phthisis, we have already spoken, p. 
457. Laennec, who seems to have considered it as a distinct well defined disease, 
remarks that it confers a certain degree of immunity from inflammatory affections, 
and is, on the other hand, often accompanied by hypochondriasis and a tendency 
to faint from very slight causes. 

The general sjjmptoms are those of depressed vital energy manifested through- 
out all the functions of the economy, — emaciation and proneness to dropsical effii- 
sion ; whilst the physical signs consist in peculiar feebleness of the sounds amd im- 
pulse ; the latter being unusually circumscribed as to the extent in which it can be 
felt, and occasionally even altogether imperceptible, sa\-e in the prone position of 
the trunk : whilst at the same time the natural dulness on percussion in the prae- 
cordial region is either not at all perceptible, or is limited within unusually narrow 
bounds. The pulse is not only weak, but uncommonly small and thread-hke. 

As to the treatment of wasting of the heart, most of what has been aheady 
laid down in respect to the management of dilatation of the organ is equally appli- 
cable here. 



CHANGES IN THE CONSISTENCE AND COLOUR OF THE HEART, 
MORBID EFFUSIONS INTO ITS SUBSTANCE, AND NEW FOR- 
MATIONS. 

Induration. — Softening. — (Edema. — Heemorrhagic effusion. — Purulent deposites. — Ossification 
of its vessels, — Surcharge of fat. — Tubercle, fungus haeniatodes, or encephaloid cancer.— 
Scirrhus. — Tumours. — Serous cysts. — Hydatids. — Cartaliginous and bony deposites. 

Induration of the substance of the heart has already been alluded to in con- 
nexion with hypertrophy and with carditis ; and it was stated that its density was 
sometimes so remarkably increased, that when struck it resounded like a leather 
dice-box, or the coriaceous hull of the cocoa-nut ; and yet occasionally, even in 
these extreme cases, its colour has not deviated strikingly from that which is na- 
tural to it. Nor was its contractile power in these instances considered by Laen- 
nec, as it was by Corvisart, to be impaired, but, on the contrary, he thought it 
was even augmented, — an opinion which later observations by no means con- 
firm, — nor yet did he coincide with Bertin and Bouillaud, in looking upon it as a 
preparatory step to ossification, such a transition never having been observed by 
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nim. The one affection, moreover, he remarks, occupies very generally the whole 
heart, and has its chief seat apparently in the muscular fibre ; whilst the other mor- 
bid process is commonly very partial, and manifests a decided preference for the 
serous, cellular, or fibrous portion of its structure. 

Softening of the heart, with various alterations of its colour, has likewise been 
already treated of in the section on Carditis, inasmuch as it appears to be some- 
times at least of inflammatory origin. The sounds of the heart in well marked 
cases are much impaired, and when this change exists in an extreme degree, the 
first sound may be almost or altogether inaudible, tlie impulse likewise being nota- 
bly diminished, except during the presence of palpitations. The beat of the pulse 
is brief and feeble, and for the most part unequal and irregular, or intermittent. 
Softening of the heart appears to predispose in a remarkable degree to dilatation 
of its cavities, as well as greatly to aggravate the nature of this lesion: where the 
two alterations co-exist, the former tends in some degree to prevent the clearness 
and loudness of sound characteristic of the latter ; and the disproportion between 
the extent of dulness on percussion, and the intensity of the natural sounds of the 
organ, may lead to a suspicion of the nature of the complication. 

A softened condition of the heart is often met with on dissection in cases of hy- 
pertrophy with dilatation, where death has been preceded by long and frequent 
attacks of dyspnoea, and where the patient having survived for some weeks in a 
state of impending suffocation, a high degree of venous congestion has taken place 
in consequence of the obstructed state of the circulation. 

The diagnosis between softening and disease of the mitral valve — affections in 
both of which the pulse is small and irregular — may be made, as Dr. Hope re- 
marks, by the absence of the murmur characteristic of valvular disease. The two 
lesions often, however, it must be remembered, co-exist — and also that a very simi- 
lar irregularity of the pulse may depend merely on temporary nervousness, violent 
dyspnoea, or excessive debility, as in the moribund state. When hypertrophy and 
softening co-exist, we may generally, according to the same authority, recognise 
the first by the impulse of the heart being either constantly, or with occasional 
beats, decidedly stronger than natural — and the latter alteration, by the first sound 
being not only diminished, as in simple hypertrophy, but having moreover a short 
flapping character approximating to that of the second sound, as if it were now al- 
most entirely dependent on the sound of valvular extension. 

The softened and somewhat glutinous state of the heart, obsei"ved in the ad- 
vanced stage of putrid fevers, was supposed by Laennec to be but a part of the 
general affection of the muscular system in these cases, owing to a diminution of 
their solid, in proportion to their liquid constituents. Dr. Stokes, who has recently 
paid much attention to this subject, takes rather a different view of it, considering 
the softening of the heart to be a peculiar local secondary effect of typhus, and 
often to exist where the muscles of locomotion are little, if at all, altered from their 
natural colour and consistence (Dub. Med. Jourrt., March, 1839.) Where it ex- 
ists in a marked degree, the first sound of the heart becomes quite inaudible and 
the impulse deficient. From the great feebleness or absence of the systolic sound, 
he has satisfied himself that a valuable practical indication may be deduced in re- 
spect to the propriety of resorting to stimulants, and one which he holds to be 
much more trustworthy than the state of the pulse, which is not always, by any 
means, in accurate relation with it. Accordingly, where there is absence or ex- 
treme diminution of the first sound in typhoid fevers, he administers wine boldly, 
no matter what other secondary affections of the gastro-intestinal mucous mem- 
brane, pulmonary organs or brain, may co-exist, and believes that where the 
stimulant plan is, under such circumstances, neglected, and the strength not ade- 
quately supported until this and other concomitant secondary affections, as well 
as the fever itself, have run their course, syncope is very apt to occur and prove 
fetal. Where, on the contrary, wine and other stimulants having been diligently 
exhibited during a day or two, the pulse begins to lose its frequency, and the first 
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sound of the heart becomes again audible, the prognosis becomes decidedly favour- 
able, and the propriety of the line of treatment adopted confirmed. 

There remains still another species of softening of the heart to be adverted 
to, — viz., that where an unusual quantity of fat envelopes the organ, and is inter- 
mixed with its muscular fibres, its substance in such cases loses altogether its 
natural firmness, and becomes of a pecuharly light colour, and seems prone to 
rupture. 

It is probable that many obscure cases of sudden and unexpected death have 
their origin in syncope connected with ramoUissement of the heart. The treat- 
ment of softening of the heart when independent of inflammation, or where this, 
if its original cause, has been subdued, is similar to that of dilatation, a morbid 
condition with which, as we have seen, it very frequently co-exists. 

An ade.mrilous state of the cellular membrane enveloping the heart, and con- 
necting its fibres, has been noticed by M. Bouillaud both in connexion with a 
general dropsical condition of the system and also with a varicose appearance of 
the cardiac veins, indicative of the difliculty with which they discharge them- 
selves into the right auricle in consequence generally of some concomitant ob- 
struction within the heart. A similar dropsical state of the organ may also 
originate in obliteration of some of these same vessels. 

The heart is occasionally the subject of haemorrhagic effmion, either in the 
form of patches or petechiae, on one or both of its surfaces, as has sometimes 
been observed both in land and sea-scurVy and in putrid fevers; or blood may be 
poured out in larger quantities, and either infiltrated into the very substance of 
the organ, or collected into a factitious cavity formed by the separation and lace- 
ration of its fibres, constituting the disease spoken of by some authors under the 
title of apoplexy of the heart. Cruveilhier, who has seen many instances of it, 
believes it to be much more often than inflammation and ulceration the cause of 
rupture of the heart. Hitherto it has only been observed in the left ventricle, 
and generally in connexion with hypertrophy. 

The muscular fibres are found quite broken down and displaced, and a coagulum 
occupies the cavity so formed, and wdth it, at a later period, purulent matter ap- 
pears to be mixed. Perforation towards the inner or outer surface of the organ 
seems to be a frequent result, as is likewise the false consecutive aneurism de- 
scribed by Breschet. 

Purulent deposites within the parietes of the heart have already been alluded 
to in our account of carditis. When of inflammatory origin, the muscular sub- 
stance surrounding them is generally in a softened condition. They have their 
source probably, in some instances, in the translation of pus in the blood from 
some distant organ in a state of suppuration. 

The vessels which supply the heart are not exempt from disease. In addition 
to Its varicose state of the veins just alluded to, ossification of the nutrient arte- 
ries IS by no means very unfrequent in the aged: it 'is not, however, necessarily 
productive of the formidable consequences ascribed to it by Parry and some other 
authors, who have endeavoured to connect it inseparably, as already mentioned, 
with the group of intensely distressing symptoms described under the head of 
Angina Pectoris. Enlargement of the arterial and venous coronaries is, as Bizot 
has pointed out, the ordinary consequence of advancing vears; and this is only 
in conformity with what we should expect from knowmg that the heart, which 
is dependent on them for support, gradually increases in size and weight as old 
age approaches. The derangement of the" nerves which supply the organ has 
already been spoken of. 

The heart is often found overloaded with fat, especially about its base, and 
along the course of the coronaries, in the furrow of separation between the adja- 
cent cavities, and likewise occasionally on its flat surface. In such cases, there 
is often an excess of the same substance in the neighbouring mediastinum, espe- 
cially in front of the pericardium. The muscular structure of the heart is ordi- 
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narily much reduced in thickness and firmness, where in contact with the 
accumulated fatty deposite, either in consequence of its pressure, or from the 
new appropriation of the nutritive fluid. 

The heart in one or more of its cavities is in these cases frequently at the same 
time greatly enlarged. Though the adipose matter may occasionally penetrate 
for some way between the muscular fibres, yet the two structures do not here 
run insensibly into each other, but arc, on the contrary, perfectly distinct, so as 
to be capable of being separated cleanly by the dissecting knife. Corvisart, 
Laennec, and Hope, all agree in considering this as a mere augmentation of a 
natural deposite, and unattended, as far as their experience reaches, with any 
definite morbid symptoms; still if in very great excess, it could scarcely fail, we 
apprehend, in some degree to enfeeble or embarrass the heart's action. M. 
Chomel beUeves that it may, in such extreme cases, give rise to dyspnoea, pal- 
pitations, and a sense of sinking, together with feebleness of pulse and dropsical 
tendency; and others, as we have already seen, ascribe to it, though on less 
plausible grounds, the production of all the symptoms of angina pectoris. Dr. 
Hope considers its signs to consist in "diminution of the sounds, especially the 
first; irregular pulse without valvular disease; and oppression or even pain in the 
precordial region; with general signs of a retarded circulation, producing cerebral, 
hepatic, and other congestions." 

It is much more common in females than in men, and is met with frequently 
where there is no tendency to obesity in other parts of the body. The habitual 
use of fermented liquors to excess seems in some constitutions to favour the mor- 
bid deposition of fat in this as well as in other situations. 

But besides the condition above described, the heart is liable, like the Solaei and 
some other muscles, to a species of true Jul ty degeneration, in which a portion of 
the muscular tissue of the organ becomes actually transmuted into adipose matter. 
This change seems generally to commence towards the apex of the organ, and thence 
spreads upwards ; and has appeared in some instances to be ushered in by inflam- 
matory symptoms. Unlike the former species of fatty deposite, the transition here 
from the one to the other tissue is gradual and insensible. The affected parts are 
of a pale yellowish hue, softened and greasy to the touch. The external muscular 
layers suffer first ; and from these it spreads gradually inwards till a mere shell of 
muscular substance has been left, consisting, in extreme cases, such as that 
recorded by Mr. Adams, of little more than the reticulated interior of the ventricle ; 
and even those fibres which are but little altered in appearance will impart to paper 
a greasy stain, as Laennec has pointed out. The latter had never, within his own 
experience, known it to determine a rupture of the heart, and confessed himself 
unable to ascribe to it any characteristic symptoms. It seems obviously, however, 
from the cases recorded by Mr. Adams and Dr. Cheyne to predispose to serous 
effusions and to apoplexy, as the impediment to the circulation, necessarily con- 
nected with such a weakened state of the heart, would lead us to expect. 

In two remarkable examples of greasy degeneration of the heart described by 
Mr. Smith of Dublin, globules of a limpid oily matter were found floating on the 
blood in such quantity that half an ounce of pure oil was with ease collected, — its 
presence affording, as Mr. Smith remarks, an additional evidence of imperfect 
assimilation. In one of these cases, too, rupture of tlie left ventricle had taken 
place. In similar cases the texture of the heart, which breaks down readily be- 
tween the fingers, has been compared to liver by M. Bizot. 

If this affection were recognisable during life, the appropriate f realm en f would 
consist in such measures, dietetic and medicinal, as are calculated to give addi- 
tional activity to the processes of digestion and assimilation, to render the circula* 
tion less languid, and to cause the absorption of redundant adipose deposites ; — 
such as suitable exercise in a bracing atmosphere, temperance in diet, due regula- 
tion of the functions of the stomach and intestines, together with the exhibition of 
such remedies as are known to increase the tone of the nervous, muscular, and 
vascular systems. The preparations of iodine, moreover, on account of their marked 
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influence over the absorbents, especially tiiose of the cellular tissue, would seem 
here to be deserving of trial. 

New formations. The heart, as compared with most other organs, appear to 
enjoy a remarkable degree of exemption from the formation of adventitious 
GROWTHS, if the products of ossification only be excluded, together with the warty 
and cauliflower excrescences on the valves, the nature of which has been already 
discussed in connexion with the inflammation of the internal lining membrane. 

The presence of tubercle in the muscular structure of the heart is rare, no 
instance of it being given either in Louis or Lombard's tables exemplifying the 
comparative frequency of the occurrence of tubercular matter in the different parts 
of the body, and comprising together above five hundred examples of the presence 
of this morbid product. Laennec, however, had met with it three or four times in 
this situation. M. Sauzier speaks of having detected it in the substance of the 
auricles of a strumous subject, and Dr. Hope, once, in that of the right ventricle of a 
child. Andral states that it is never found in the heart without existing simulta- 
neously in several other organs ; but neither he nor BouHlaud appear themselves to 
have seen it so situated. 

Fungus hsematodes, the encephaloid cancer of the French, is likewise very un- 
common here, though it has been met with, both infiltrated and in the form of sepa- 
rate tumours, but almost exclusively in cases where it was extensively diffused 
tiirough other organs at the same time. 

An example of what appeared to be true scirrhus was met with by Recamier ; 
and RuUier and Billard seem to have seen each another. A fourth instance in an ad- 
vanced state of carcinomatous ulceration, occupying the whole posterior surface of 
the left ventricle, is quoted by Andral from the description by Carcassonne in the 
Transactions of the Royal Society of Medicine for the year 1776; which had 
been characterized by pungent pain, palpitations, small intermitting pulse, syncope, 
and orthopncea. 

In a few instances on record, cancerous disease implicating the heart has ap- 
iseared to have had its origin in the anterior mediastinum, or in the fibrous layer of 
the pericardium. In a case of very marked cancerous diathesis,' in which even 
the bones were extensively affected, we have seen a minute tmnom- apparently of 
a scirrhus nature under the pericardium fining the heart. 

Melicerouss, teatomatovs, and various encysted tumours have also, though 
rarely, been disco\'ered within the parietes of the heart. Serous cysts, varying in 
size from a pea to a hen's egg, have likewise been observed by Dupuytren and 
others in the same situation, but more commonly between the walls and the exter- 
nal serous membrane ; and Andral once met with one, about as large as a small 
nut, attached to the internal lining of the right ventricle. 

Hydatids have also been found in the substance of this organ: Morgagni men- 
tions an instance of this kind, which appears from his description to have been 
an example of the genus Cysticercus; and Andral has recorded a similar one. 
They are, as observed by the last-named author, by no means rare in the heart 
of measled pigs. 

The symptoms of these foreign growths are commonly very obscure. By 
their number, bulk, or interference with the freedom of the valves or orifices, 
they are obviously capable of occasionally producing both physical and general 
signs; but we are not yet in possession of definite knowledge of any symptoms 
which can be considered truly characteristic. 

The encephaloid cancer or medullary sarcoma has sometimes been attended 
by fits of excruciating pain of a lancinating character, and by that pecaliar sallow 
or straw-coloured complexion indicative of malignant disease; in addition to habi- 
tual dyspnoea, frequent palpitations, and finally dropsical symptoms. 

Cartilaginous and bony deposites. Of morbid depositions of a cartilaginous 
or bony nature taking place in the valves, the tendinous zones of the orifices, or 
internal lining membraup of the honrt (and especially in the left side of the or- 
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gan,) and also in its pericardial covering, or in the false membranes interposed 
between its two serous surfaces after violent attacks of inflammation, we have 
already given an account in the sections devoted to endocarditis and to pericar- 
ditis. But the muscular tissue itself is liable to a similar species of degeneration 
or encroachment, though such an occurrence here is infinitely more rare. Cor- 
visart has detailed a case of hypertrophy of the left ventricle, where the heart at 
its point, and for some way upwards, was converted throughout its whole surface 
into cartilage, the columme carnese likewise paticipating in the affection, and the 
mitral valve being diseased. The disease had obviously commenced by an in- 
flammatory attack within the chest, about eighteen n^onths before its fatal termi- 
nation. The pulse was small and irregular, and quite disproportioned to the 
apparent energy of the heart's contraction. A similar case has more recently 
been met with by Mr. Smith of Dubhn, in an epileptic lunatic of forty-five years 
of age, who died in a convulsion. " The cavity of the left ventricle of the heart 
was slightly enlarged, and its parietes diminished in thickness. The muscular 
substance had completely lost its natural colour and consistence, particularly 
towards the apex of the ventricle; it was converted into a dense, white, firm car- 
tilaginous structure, the division of which with scissors required th? employment 
of considerable force: the alteration of structure had extended to some of the 
carnese columnae, and the auricles were hypertrophied." The cerebral vessels 
were found distended with dark blood, the retardation of the circulation in them 
being probably, as Mr. Smith observes, a consequence of the impaired contrac- 
tile power of the heart. M. Renauldin's singular case, in which the left ventri- 
cle was converted, as it were, into a petrifaction, the columnae resembling stalac- 
tites within its cavity, has been already alluded to. In Burns' celebrated case 
of ossification of the heart, the pericardial sac which adhered to the ventricles, 
and the entire ventricles themselves, with the exception of about a cubic inch at 
the apex and part of the columnae carneaj, were " ossified and firm as the skull." 
The patient, a woman of sixty, had never been known to complain either of pal- 
pitation or pain in the heart. Andral has seen an ossific tumour isolated in the 
middle of the muscular substance of the left ventricle. It is probable that, in all 
such cases, the deposite of phosphate of lime takes place into the intermuscular 
cellular tissue, and that the true muscular fibre in its proximity becomes atrophied 
and supplanted rather than absolutely transformed. 

• A bony girdle of varying width, its average breadth being about one inch, was 
found by Mr. Smith surrounding nearly the entire of the base of the heart, in a 
man of thirty-nine years of age who had laboured under all the ordinary symp- 
toms of diseased heart. The external surface of the ossific deposite was quite 
rough; its inner portion penetrated into the muscular substance of the ventricles, 
coming almost in contact with their internal lining membrane. The auricles 
were remarkably hypertrophied, a great portion of the duty of the ventricles 
having devolved on them. The opposed surfaces of the pericardium were uni- 
versally adherent, and the bony matter appeared to have been originally depo- 
sited in the adventitious membranes of inflammatory origin; and such is proba- 
bly the true explanation of most of the superficial ossifications of the heart related 
by authors. Yet withal, ossification within the pericardial sac is much more 
rarely observed than in the case of most of the other serous membranes. 



576 RUPTURE OF THE HEART, {CollSeS.) 



RUPTURE OF THE HEART. 



Causes. — Frequency in respect of the different cavities of the heart. — Seats of this lesion. — 
Symptoms and treatment. — Rupture of the valves of the heart. — Wounds of the heart, and 
their treatment. 

Rupture of the Heart may be caused either by external violence, or by its own 
efforts; but, in the latter case, previous disease of the organ seems almost a neces- 
sary condition. 

Amongst the external injuries capable of rupturing the heart may be enumerated 
falls from a considerable height, even though the person lights on his feet; heavy 
carriages passing over the chest; the kick of a horse, or other severe blow. By 
such violence, the ventricles, generally the right, as being the most exposed, the 
auricles, the valves, and septum, and the great vessels at their origin, have been 
known to be torn across or burst, even in cases when the parietes of the chest 
have escaped without any fracture or other obvious injury. 

Of the morbid conditions which predispose to rupture, ulceration of the inner 
membrane, as already mentioned under the head of Endocarditis, is one, and, 
according to Laennec, by much the most usual one. We are not, on the other 
hand, aware of any well authenticated instance where it had its origin in ulcera- 
tion commencing on the pericardial surface of the heart, though such an occur- 
rence is obviously possible. Abscesses or tumours within the cardiac parietes 
discharging their contents through either or both surfaces of the organ, ramollisse- 
ment, partial or general, also the condition described at a former page, under the 
name of Apoplexy of the Heart, fatty degeneration, or the thinning and weak- 
ening of its muscular tissue from any other cause; — and, finally, partial aneurism 
of the organ itself, or the continued pressure of an aneurism of the aorta, or other 
thoracic tumour, may all of them conduce to the same formidable result; and 
most effectively in those cases where impediment in the orifices or hypertrophy 
co-exists. 

The immediate determining cause of rupture may be either some external in- 
jury, or the momentarily augmented action of the organ itself; such as takes place 
from strong mental emotion, or during violent muscular exertions, as in strug- 
gling, coughing, vomiting, or straining at stool, &;c. It has likewise been known 
to occur during an apoplectic attack, as also in the convulsions of an epileptic fit; 
and the Hun Attila's is not the only instance on record where the heart has given 
way in the act of coition. When, however, the predisposing conditions have 
already greatly weakened its walls, even the ordinary motions of the organ may 
suffice to rupture it. 

This lesion, when occurring spontaneously, has been observed in a great ma- 
jority of cases, in the left ventricle; the right ventricle comes next in point of 
frequency, then the right auricle, and lastly the left auricle. When, however, it 
results solely from great external violence, the proportionate frequency of its oc- 
currence, to judge from M. OUivier's investigations, is in favour of the right 
cavities as compared with the left, and of the auricles as compared with the ven- 
tricles, — a circumstance for which position and relative weakness of walls appear 
sufficiently to account. 

It seems from Dr. Townsend's tables to be twice as frequent in men as in wo- 
men, and very rarely to occur spontaneously before the sixtieth year. In some 
instances more than one rupture has been detected in a single cavity. In a re- 
markable case related by Andral there were found no less than five lacerations in 
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the back part of the left ventricle, unaccompanied by any obvious softening around 
their margins. As to the point where this lesion most commonly occurs, there 
is great discrepancy of opinion. Thus, according to the distinguished pathalo- 
gist just named, the middle of the ventricle, notwithstanding its great compara- 
tive thickness, is the most frequent seat of rupture: and Laennec, too, remarks 
that it is rare towards the apex, though one of the thinnest parts. Dr. Town- 
send with some other writers who have attended much to the subject, stands op- 
posed to these authorities, and asserts, on the apparently satisfactory grounds of 
numerical investigation, that the apex of the left ventricle, or rather a point half 
an inch above it, and at the same distance from the septum, is the most frequent 
situation of this lesion, having been observed in nineteen out of the twenty-five 
cases analyzed by him; and hence he thought we might deduce that Laennec 
was in error, in considering ulceration, which manifests no peculiar preference 
for this point, to be the chief source of rupture. Dr. Townsend thinks it is, on 
the other hand, most commonly the consequence of a fonn of hypertrophy de- 
scribed by M. Rostan as not uncommon in advanced life, in which, Avhilst an 
increase of thickness takes place towards the basis of the heart, the apex becomes 
thinner than natural, and a general softening of the parietes often co-exists. 

The above evidence, in favour of the greater frequency of rupture near the 
point of the heart, though apparently so strong, is yet not altogether conclusive; 
for M. OUivier from the examination of nearly double the above number of re- 
corded cases of its spontaneous occurrence, in thirty-four of which it occupied 
the left ventricle, has ascertained that the apex was its seat only in nine: thus 
affording a fresh proof, that, to give solidity to deductions arrived at through the 
numerical method, a very extended basis of observation is indispensable: nor do 
we feel certain that the question is even yet settled. 

In some rare instances the external fibres of the heart have alone been found 
lacerated, the fissure not extending into any of its cavities. When however the 
rupture is of some size, and penetrates quite through the parietes of the organ, 
death is for the most part its almost instantaneous result, in consequence of the 
sudden effusion of blood into the pericardium, the derangement of the functions 
of the heart by the pressure so caused, and the arrest of the cerebral circulation 
thence ensuing. Where the aperture however has been very small, and its track 
through the walls oblique, a coagulum has, in some very rare instances, been 
formed within it, and, with the aid of the great mass of coagulated blood in the 
pericardium pressing against the mouth of the wound, delayed the fatal event for 
a few hours, or even days. Theoretically speaking, even cicatrisation is not im- 
possible; and Rostan adduces a case in which this appeared to him to have actu- 
ally occurred. 

The immediate symptoms of rupture of the heart are, faintness, absence of 
pulse, sudden syncope with cold extremities, and collapsed features — a state of 
things very different indeed from that occurring in apoplexy with which the ig- 
norant so often in the first instance confound these cases. In the effusion of 
blood within the head, death rarely, if ever, ensues so instantaneously. 

In some instances of rupture of the heart, the fatal stroke has been preceded 
for some time by pain in the praecordium, extending occasionally to the left 
shoulder, with or without other symptoms of heart disease; whilst in others no 
premonitory ailments have existed. 

Of the treatment of so suddenly fatal an affection it is almost unnecessary to 
speak. In the very unusual casesj however, where life is not instantaneously cut 
short, the obvious indications would be to support the nervous system in the first 
place under the shock which has been inflicted, and subsequently to keep down 
the action of the heart by absolute repose of mind and body, all even the slightest 
exertion of the voluntary muscles being scrupulously avoided; by complete absti- 
nence from solid food, and making use even of liquids only in the smallest quan- 
tities, and by the employment of every means likely to promote the formation of 
a clot within the ruptured orifice, and to prevent its dislodgement. 

Vol. IT.— 73 
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The heart is subject, moreover, to another species of partial rupture, impli- 
cating its valves, their tendons or muscular columnae, the occurrence of which 
commonly gives rise to sudden and extreme sense of suffocation, with excrucia- 
ting pain, violent disturbance of its action, and indescribably tumultuous sounds 
within the chest. On applying the hand to the praecordium in a case of this kind, 
a singularly confused tremulous pulsation has been felt over the whole cardiac re- 
gion. Various species of bellows-murmur will be audible where, the attachments 
of a valve having been extensively destroyed, the lacerated fragments flap to and 
fro in the corresponding orifice, and give rise to regurgitation, and probably also 
to more or less obstruction of the sanguineous current. This formidable accident 
has in some instances appeared to result from violent efforts, as in coughing; but 
has most probably in such cases been preceded by ulceration of the yielding part. 
Dr. Townsend has met with it in no Less than three patients who were carried 
off by phthisis, and Bouillaud in a fourth case of the same kind, when the fits of 
coughing had been peculiarly violent: others have noticed it in connexion with 
hypertrophy and dilatation of the heart. When life has been prolonged for some 
time after its occurrence, all the usual symptoms of heart-disease have generally 
soon set in, and on dissection the ruptured tendons have occasionaUy exhibited 
granulations on the seat of the laceration. 

Wounds oi the heart, although in a great proportion of instances immediately 
fatal, have yet in some and not very rare cases been survived for some days or 
even longer. M. Ferrus tells of a madman who -forced a short iron instrument 
between the fifth and sixth ribs into the heart, Avhich it traversed obliquely from 
below upwards, passing through the left ventricle and septum, and who yet lived 
for twenty days afterwards. A soldier, who fell on his bayonet, so as to pene- 
trate the left ventricle, not only survived for two days, but was able during part 
of the time to walk about almost as if no very serious injury had been inflicted; 
but at length went off suddenly in the effort of evacuating the bowels. There is 
a case on record, apparently well authenticated, of an individual who survived a 
gunshot wound in the chest for six years, a ball being found upon dissection in 
the right ventricle; and similar instances have presented themselves in the animals 
of chase, the ball being occasionally discovered embedded and incysted in the 
walls of the heart. In Dupuytren's Legotis Orales several examples of Avounds 
of the heart which did not prove fatal for a considerable time after their infliction, 
are to be met with. The heart has occasionally been penetrated by the end of a 
fractured rib when the accident has occurred under the influence of great external 
compression, even when no laceration of the parietes had been caused; as, for ex- 
ample, in the case of a man who was jammed between the wheels of two carts, 
and who became immediately insensible, and speedily breathed his last. 

According to M. Ollivier d' Angers, the chances of surviving for some time or 
even recovering completely, are considerably greater in the case of wounds of the 
auricles or right ventricle than those of the left ventricle; so likewise when the 
wound is very narrow and oblique. The circumstance of the weapon having re- 
mained fast in the wound has been known, as in the celebrated case of Epaminon- 
das, to retard for a brief space the fatal haemorrhage. Some of the examples of 
wounds of the heart alluded to above show that we should not absolutely and in- 
variably despair of their recovery as of a thing utterly impossible. 

The treatment, where the sufferer survives for a few hours after the closure 
of the external wound (which, to promote the formation of a coaguhim, should be 
instantly efl^'ected) consists in free venesection, the application of cold to the exte- 
rior of the chest, and in keeping the individual, moreover, in a very cool atmo- 
sphere, exhibiting digitalis largely, and enjoining absolute quietude and abstinence. 
When the sufferer appears in imminent danger of suflTocation from the internal 
eflfusion of blood, it might sometimes perhaps be proper to reopen the external 
wound, or if it be cicatrised, even to make a new aperture for the removal of the 
contained fluid, but obviously only in such cases where, from the return of the 
heat and colour of the surface, there is reason to suppose the haemorrhage has at 
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length ceased. The subject of wounds of the heart, though strictly surgical, has 
been introduced here chiefly on account of the light which some acquaintance 
with it is calculated to throw on rupture of the organ, a condition with which it 
is so closely allied. 



POLYPOUS CONCRETIONS OF THE HEART. 

Origin and mode of formation.— Anatomical characters. — Symptoms. — Prognosis. — Prophy- 
lactic treatment. 

During a considerable part of the last century, polypi, or firm and adherent 
coagula of blood within the cavities of the heart and great vessels were looked 
upon commonly as a fertile source of cardiac symptoms, many of the results now 
ascertained to have their origin in organic affections being at that time erroneously 
ascribed to them. Morgagni, and a few others of the more enlightened patholo- 
gists of his day, stood in opposition to the popular opinion on the subject, and 
denied their influence altogether, believing them to be merely a post morlem ap- 
pearance, or, at the most, that the coagulation did not take place till the vital ener- 
gies were on the very point of extinction. Both of these opinions were how- 
ever, too exclusive. The more accurate investigations of later pathologists have 
proved satisfactorily, that such formations do occasionally originate during life, 
and that it is possible for them to be the source of very formidable symptoms; 
whilst, at the same time, they have rendered it evident, that in the vast majority 
of instances they occur either in the very last moments of existence, or after 
death. Hence the division of polypous concretions into trrjie and false. 

That the blood is capable of coagulating, and even becoming organized within 
its natural recipients in the living body, we have ocular proof, in what takes place 
in inflamed and obstructed arteries and veins ; and analogy would lead us to 
expect a similar change in a portion of the contents of the heart under similar 
circumstances. Accordingly, it is in those cases, where the passage of the blood 
through the orifices of this organ are impeded, either by disease of the valves, 
aneurism of the aorta, or obstruction in the lungs, or where the lining membrane 
in contact with this fluid is inflamed, that this formidable change is most prone to 
occur; and this result seems often to be facilitated by a co-existing inflammatory 
condition of the blood itself, in which the fibrinous portion is in excess, as well as 
by any thing which enfeebles the organ and retards or temporarily arrests its ac- 
tion, as in the instance of protracted syncope. Hence the too free abstraction of 
blood, or the injudicious employment of digitalis, tartar-emetic, hydrocyanic acid, 
and other agents which greatly reduce the powers of life, are fraught with pecu- 
liar danger in the latter stages of heart-disease ; in which the machinery of the 
circulation, already working imperfectly, is, by comparatively slight causes, readily 
brought to a final stop. 

Polypi, when there is reason to suppose that they have been formed for some 
time previous to death, are peculiarly firm, tenacious and fibrous in their structure, 
and adhere so strongly by a filamentous union to the parietes and columnae car- 
nese, with which they are interlaced, that they break across in attempting to de- 
tach them, and leave the surface of the organ rough with their fragments ; whilst 
on scraping these away, the membrane underneath is often observed to be covered 
with bloody specks, indicative of incipient vascularity, induced apparently by the 
irritative contact of the newly-formed substance, and constituting a preparatory 
step to its organization. In addition to these appearances it has been pointed out 
by Laennec, that in place of being uniformly white or yellowish like recent con- 
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cretions, or the buffy coat of the blood, they are in parts of a pale flesh colour, 
or have a slight violet tinge, or finally are speckled over with bloody points, the 
rudiments of vessels : if of a still older date, they are perfectly consolidated with 
the endocardium, and are obviously as completely organized as polypi of the mu- 
cous surfaces. 

Polypous concretions are more frequent in the right side of the heart than in 
the left ; probably both in consequence of the fi'equent obstruction to the blood in 
its passage through the lungs, and of the extension of inflammation fi'om the veins 
to its lining membrane, and the subsequent influence of this on the contained 
blood ; as well as also from the introduction of purulent matter from distant parts, 
which comes into earliest contact with this portion of the organ, and forms there 
a nucleus, around which the fibrinous matter is deposited. When, however, ex- 
tensive and firm coagula do present themselves in the left cavities, they ought 
always to be examined with peculiar care, as from the ordinary recession of the 
blood from this part of the organ immediately after death, there is the greater pro- 
bability, fl priori, that any such adherent masses have been formed during life. 

Within the auricles, the concreted fibrinous matter ordinarily presents itself in 
the form of a thick lining over their internal surface, diminishing the capacity of 
their cavity, and sometimes by prolongation into the corresponding ventricles, 
embarrassing the action of the auriculo-ventricular valves, and compressing and 
flattening the muscular columns. When there is reason to suppose them of long 
standing, they are sometimes of a friable texture, resembling, to use the words 
of Laennec, an old rich cheese, or the decomposed fibrin in an old arterial aneu- 
rism. 

The globular vegetations of Laennec, already spoken of, adhere occasionally by 
a pedicle of obviously more recent formation than themselves, and here, proba- 
bly, have originated in the organization of a small coagulum of blood. They 
are of various sizes, firom that of a pea to that of a pigeon's egg, are hollow, and 
contain within their cavity a sanguineous fluid, if recent, or a sanious or puriform 
one occasionally, if of longer standing. The wart-like vegetations of the valves, 
likewise, have been supposed by Laennec to have their source in minute poly- 
pous concretions, rather than in the effusion of coagulable lymph, as asserted 
by Kreysig and Bouillaud, — for their consistence and colour is very similar to 
these substances, and they display, moreover, frequently a violet tinge towards their 
centre, apparently the trace of the colouring matter of the blood. It would per- 
haps, however, be nearer the truth to say, that they originate sometimes in the 
one way, and sometimes in the other, or that both, when the excrescences are 
considerable, may be concerned in their formation. The very fact of their more 
frequent occuiTence on the left side, where coagulation is a much rarer, and in- 
flammation a more frequent event than on the right, must prevent us ascribing 
them solely or even chiefly to the source advocated by Laennec. The blood, 
when once it is coagulated, and organized within the heart, as in other situations, 
exercises the power of a living substance, and occasionally secretes within its new- 
formed tissue purulent, tubercular, or even osseous matter. The ossific concre- 
tion met with by Burns within the heart, which was about equal to a hen's egg in 
size, had probably originated in this manner. 

Kreysig has attributed to the inflamed parietes of the heart and blood-vessels 
a power of determining the coagulation of their contents. That inflammation of 
the endocardium promotes in some degree the formation of polypous concretions 
is indeed highly probable, the eflTused lymph or pus forming a centre, around which 
the morbid solidification commences ; but the existence of such a condition cannot 
be admitted as essential thereto. The low degree of inflammatory action re- 
quisite, in order that they shall become eventually solidly adherent to the interior 
of the organ, may as well be considered the result, as the cause, of their presence, 
and probably often ensues merely upon the pressure and irritation produced by 
them. It is not in the young and sanguineous most commonly, but rather in the 
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aged and debilitated, that this morbid appearance is met with ; and the stagna- 
tion of the blood, however induced, seems alone, in any case, quite suflacient to 
cause its separation into its elements. 

The symptoms of polypous concretions of the heart are nearly all referrible 
to the impediment to the circulation which they cause ; as, for instance, the ex- 
treme dyspnoea, violent palpitation, and tendency to faint, sudden venous congestion, 
coldness of the skin and sense of sickishness, extreme distress and restlessness, — 
all of which are particularly characterized by the swrfrfmncssof their supervention. 
They are in some cases intermittent, making their appearance at uncertain inter- 
vals, and ceasing as instantaneously as they commenced. In such instances it 
seems probable that a portion of the newly formed mass floats loose by at least 
one of its extremeties, so as to permit of its being carried temporarily by the cur- 
rent of the circulation into the auriculo-ventricular opening, or into the orifice of 
one of the great vessels. When the effects are more permanent, this circumstance 
may with great probability be ascribed to the greater magnitude and fixity of the 
fibrinous substance, and its constant interference with the play of the valves and 
with the freedom of the orifices of the heart. 

The existence of polypus, says Laennec, is almost certain, when the motions of 
a heart, which had previously been beating regularly, become all of a sudden 
irregular, obscure, and confused to such a degree that we can no longer analyze 
them. The group of symptoms specified by Bouillaud as diagnostic, if they come 
on all at once, is as follows : — tumultuous pulsations of the heart, with dulness or 
obscurity of its natural sounds, together with a blowing, hissing, or musical mur- 
mur, orthopncea, or a degree of difficulty of respiration bordering on asphyxia, in 
consequence of the obstructed state of the pulmonary circulation, extreme anxiety, 
congestion of the venous capillaries, and even loss of consciousness, coma, stertor, 
and occasionally convulsions resulting from the gorged state of the cerebral 
vessels, together with a remarkably small pulse and cold extremities. 

If in the course of an acute inflammation of the heart, very great difficulty of 
breathing and extreme disturbance of the circulation set in suddenly, the rapid for- 
mation of the concretions in question may be suspected, with a high degree of proba- 
bility, as their source ; so likewise when there is sudden and very violent aggrava- 
tion of an habitual dyspnoea. 

The prognosis in this affection is, generally speaking, of the worst possible^kind. 
As, however, coagula within veins have been known to undergo absorption, it 
is just within bounds of possibiUty, that those of the heart also when small may, 
in some very rare cases, be susceptible of spontaneous removal. 

The best prophylactic treatment, according to Bouillaud, consists in the re- 
peated abstraction of blood and free use of diluents in those cases of organic and 
inflammatory disease, in which their occurrence is most to be apprehended ; but 
Dr. Hope very justly cautions us against the empirical or indiscriminate use of 
blood-letting in organic diseases of the heart, and especially in cases of dilatation 
and softening, or even in the advanced stage of valvular lesions when there is 
already great debility, as here it will not only fail to prevent the formation of polypi, 
but, like the imprudent employment of digitalis and nauseants under the same cir- 
cumstances, will, by augmenting the languor of the circulation, directly favour their 
occurrence; whilst at the same time it tends unnecessarily to reduce the strength, 
accelerate the advance of dropsy, and the fatal termination of the complaint. 

M. Legroux puts some faith in the exhibition of potass or soda, or their sub- 
carbonates, from their power of diminishing the tendency of the blood to coagu- 
late, — a property of the alkalies well known to Huxham, who deprecates their 
continued use, lest a dissolved state of this fluid should be induced. Dr. Copland 
thinks the sub-borate of soda the most influential agent for preventing the concretion, 
of fibrin, and dissolving coagulable lymph. The efficacy of mercury in eflfecting 
the latter object is also well known ; but unfortunately in the vast majority of 
cases there is little time for the trial of this or any other remedy. 
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HYDRO-PERICARDIUM. 

Causes. — Symptoms. — Treatment. 

Dropsy of the pericardium may, like that of the other serous sacs, be either of 
an active or passive nature. The active species, or that depending on increased 
energy of the exhalants, is scarcely ever observed save as a consequence, or one 
of the latest stages, of inflammation of the pericardium, in which, when the original 
turbid, albuminous, or sero-purulent effusion has been absorbed, a transparent 
watery secretion gradually takes its place, which is either colourless, or wtih a 
slight greenish or pale yellowish tinge. Its occurrence in an active form, as an 
idiopathic and insulated affection, is so extremely uncommon, that it is difficult to 
point to an unequivocal example of it even in the writings of authors who have 
had the largest experience in diseases of the heart. 

The passive form, or that resulting from impediment to the circulation, in con- 
sequence of obstruction in the heart or lungs, or from debility of the heart's 
action, is, on the contrary, by no means unfrequent; and its existence may be 
anticipated in most cases when there is a general dropsical tendency throughout 
the system, as well as in the final stage of many typhoid and malignant diseases, 
in which the fluids are deeply contaminated, and the capillaries relaxed; as in 
cases of cancer, for example, the worst forms of puerperal fever, the exanthe- 
mata, when accompanied by symptoms of putrescency, &c. 

As to the quantity of effusion requisite to constitute hydro-pericardium, authors 
are not agreed. After death, whatever may have been its source, there is usually 
found a small portion of a serous fluid, amounting generally to a few drachms, 
within the pericardial sac, poured out either during the mortal struggle or after 
its termination. An effusion in such minute quantity, and taking place under 
such circumstances, does not fall within the scope of the term hydro-pericardium; 
nor does Corvisart recognise any thing under six or seven ounces as being enti- 
tled to the appellation. Laennec has not ventured to fix on any precise quantity 
as a minimum, contenting himself with saying, "a few ounces or a quantity ex- 
ceeding that commonly found after lingering deaths." Bouillaud thinks that any 
thing above a couple of ounces may be considered as an example of dropsy of 
the pericardium, even though the mode of death may have been tedious. In 
many cases, however, there is no room for doubt as to the amount of fluid being 
sufficiently great to constitute a morbid state, as so much as one, two or three 
pints are sometimes found; and Corvisart mentions an instance where there was 
no less than eight pounds. The serous membrane in some of these cases has 
been observed to have an opaque whitish or macerated appearance.* 

Amongst the symptoms occasionally present, are a sense of weight about the 
heart and inferior part of the chest, and oppression in the breathing depending 
probably on the pressure of the distended sac on the lungs, diaphragm, and 
neighbouring parts. The pulse is generally small, frequent and irregular, the 
integuments of the praecordial region being occasionally oRdematous, whilst 
orthopncBa and tendency to syncope frequently co-exist. But all these symp- 

* Under the title of hernia jicricardii, a curious case has recently been described by Mr. 
Hart, in which, along with hypertrophy of the heart, and dropsical effusion into the pericardium, 
tiitre existed a pyriform sac, likewise containing water, occupying the anterior mediastinum, 
and connected by an aperture at its narrower end with tlic pericardial sac, close to its reflec- 
tion on the aorta. If not congenital, it was probably formed b\- gradual pressure of the effused 
lluid against a weak and yielding portion of the pericardium. — Author. 
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toms taken together are very far from being conclusive as to the existence of 
an unnatural effusion; nor even, though it should be present, do they necessarily 
depend on it, but much more frequently on co-existing organic lesion within the 
heart. 

Senac declares he had seen a motion of fluctuation in the left side of the chest 
in cases of pericardial effusion; and Corvisart believed he had himself felt a simi- 
lar motion in the same situation; but as nearly all subsequent observers have 
sought in vain to confirm these observations, it seems probable that the tremulous 
feeble impulse of the heart may have led to deception. 

In cases of considerable effusion there is a striking prominence of the praecor- 
dial region with bulging of the corresponding intercostal spaces, together with a 
very extensive dulness, sometimes reaching even from nipple to nipple, and all 
along the sternum from near the second rib to the ensiform cartilage, in a pyra- 
midal form with the base towards the diaphragm. The pulsations are frequently 
quite imperceptible, at least in the supine position, and when felt in the erect or 
prone posture often present themselves at successive moments, as Corvisart re- 
marks, in different points of the praecordium, sometimes more to the right, some- 
times more to the left than natural, giving the idea of the organ floating free, and 
altogether unrestrained by its enveloping sac; and they are usually, moveover, 
preceded, with an appreciable interval, by the commencement of the systolic 
sound. The sounds of the heart are feeble and distant, as heard immediately 
opposite the organ, but are much more audible at the top of the sternum oppo- 
site the arch of the aorta, and over the great vessels at the root of the neck; 
which latter circumstance aids us in distinguishing the case from one in which 
the heart is really acting very feebly. 

Withal, the diagnosis of hydrops pericardii is extremely difficult unless the 
effusion be considerable: if it were less than a pint, Laennec thought the recog- 
nition of its presence impossible; and not by any means certain though of double 
or even triple this amount: but from its rarity as an idiopathic or leading affec- 
tion he considered the discovery of it of the less importance. The greater tact 
which many now possess in regard to the practice of percussion, has, however, 
recently, in a considerable degree, diminished the difficulty of ascertaining the 
presence of pericardial effusion. Thus where it is only of a moderate quantity, 
M. Piorry speaks confidently of being able to detect it by making the patient 
whilst lying down turn alternately on the right and left side, and finding, by 
practising percussion successively in these two postures, that there is an obvious 
dulness which changes its place correspondently from the right edge and the 
upper part of the sternum to its left and upper part, and cartilages of the upper 
ribs. 

Treatment. The active idiopathic form of hydro-pericardium, if recognised in 
its earlier stage, would of course require to be treated on the same principles as 
other active dropsies — ^by blood-letting, mercurials, purgatives, and counter-irri- 
tants, and subsequently by diaphoretics, digitalis, and other diuretics. And 
similar means in a modified form may afford useful aid in the passive or se- 
condary variety; though here the proper management of the primary affection or 
organic cause forms, in cases which are not as yet altogether hopeless, the chief 
object. 

As a forlorn hope the removal of the fluid by a surgical operation has been re- 
commended by high authority, but the practice has as yet but little support from 
actual experience. The operation proposed by Senac was paracentesis of the 
pericardium, by the introduction of the trocar between the ribs. Corvisart thought 
that if an operation were justifiable at all, the best method of proceeding would be 
to lay open the parietes first, and then the pericardial sac cautiously with the knife; 
whilst Laennec expresses a preference for trepannation of the sternum just above 
the ensiform cartilage, as in this way we avoid laymg open the pleurae, and escape 
the error of Desault, who, attempting to perform the operation previously de- 
scribed, and having made his incision between the sixth and seventh rib of the 
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left side opposite to the apex of the heart, mistook a circumscribed pleuritic effu- 
sion for a distended pericardium, as was subsequently obvious on dissection. It 
has been proposed, somewhat too boldly we think, by Laennec, to inject the serous 
bag when emptied of its contents with some slightly irritating fluid with a view to 
inducing adhesion of its opposed surfaces, as in the ordinary operation for hy- 
drocele. Bouillaud, without advocating either the operation or this addition to it, 
of which he has had no experience, yet thinks that what we knov/ of the history 
of pericarditis and of its frequent termination in comparatively salutary adhesions, 
proves that the danger from such a proceeding is at least much less formidable 
than was once thought. Romero, who has thrice made an opening into the peri- 
cardium, in order to evacuate praeternatural accumulations of fluid, and twice suc- 
cessfully, makes his incision between the fifth and sixth rib, first into the pleural 
sac; and then having satisfied himself of the existence of a fluid in the pericardium, 
he next lays this open with a pair of curved scissors, and lets its contents run off 
into the pleurae, from whence they are subsequently drained away by placing the 
patient in such a posture as favours their escape by gravitation. 

During the whole proceeding every care must be taken to prevent the entrance 
of air. This operation has the advantage over that of Laennec of evacuating any 
fluid which may happen, as is so frequently the case, to co-exist in the pleural sac; 
whilst at the same time if an error in diagnosis, similar to that recently alluded to, 
have been committed, it may be detected in the first stage, the actually existing 
effusion evacuated, and the additional risk of opening the pericardium avoided. 
But this or any other operation can scarcely ever be waiTantable, except where 
the affection sought to be relieved is idiopathic, or depending on local inflammation 
or increased action of the serous membrane. Where there is organic disease of 
the heart or lungs, or constitutional diseases of the kinds ah"eady specified, no ju- 
dicious practitioner would ever for a moment think of having recourse to it. 



SECONDARY EFFUSIONS INTO THE PERICARDIUM. 

Fluids of various kinds have been known to make their way into the peri- 
cardium from neighbouring organs in which they were originally poured out 
Thus those o{ a, purulent or semi-purulent description may get into the pericardial 
sac in consequence of the bursting of abscesses in that direction which had been 
formed in the cellular membrane of the mediastinum or in the lung, or from the 
irruption of a circumscribed pleuritic effusion through the medium of a gradual pro- 
cess of interstitial absorption. 

An instance has been recorded by M. Alibert of the rupture into the pericar- 
dium of a very large hydatid or serous cyst, said to equal the foetal head in mag- 
nitude, and which had been developed between the lung, diaphragm, and exterior 
of the pericardial sac. It had previously considerably displaced the heart to the 
left side. Its bursting in the manner indicated gave rise to sudden praecordial 
pain, orthopncea, tumultuous action of the heart, and a membranous crackling 
sound, synchronous with the respiration ; and was followed by death within a few 
hours. 

A very interesting case has been recently described by Dr. Graves, of abscess 
of the left lobe of the liver making its way through the diaphragm into the peri- 
cardium, and also by three several perforations into the stomach. The abdominal 
tumour which had previously been very obvious, began, soon after the formation 
of these preternatural communications apparently, to diminish in size, and no 
longer imparted a sense of fluctuation, but became tympanitic, doubtless from the 
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entrance of air into it from the stomach. The secondary pericarditis thus induced 
manilested itself m the first instance by the sudden supervention of acute pain, by 
palpitation, and a sense of burning heat under the left breast; a rough bellows 
murmur and a species of creaking accompanied both sounds of the heart; and this 
was converted into a loud frottement when considerable pressure was employed. 
On the tollowmg day a metallic click indicative of the dropping of a fluid, and an 
emphysematous crackling were present. The patient being eventually run down 
by diarrhoea, caused by the escape of the purulent matter into the bowels, on dis- 
section the pericardium, which was of four times its natural thickness, was found 
sprinkled internally with red dots, and arborizations, and coated over with lymph 
and minute semi-transparent granulations. A remarkable case has been recorded 
by Mr. Thurnam where the pericardium of a man who had been knocked down 
by a carriage, and thus almost immediately killed, was found filled with blood, 
though there was no rupture of the heart or great vessels within the sac. The 
effusion appeared to have its source in rupture of the veins in front of the trachea 
by the ends of the fractured clavicles, and to have forced its way through the inter- 
vening cellular membrane till it reached the apex of the pericardial sac, which it 
lacerated at length by its accumulation and pressure. 



PNEUMO-PERICARDIUM AND HYDROPNEUMO-PERICARDIUM, 

When bodies have been kept for several hours after death before being opened,- 
especially when the atmospheric temperature is somewhat high, air is very fre-; 
quently found within the pericardium, as well as in other shut sacs, and escapes 
on an incision being made, with a hissing noise. But besides these instances in 
which the air has obviously its source in pnst mortem decomposition, examples, 
are occasionally met with where there is every reason to believe that it had existed 
during life, being evolved generally either during the final struggle or at the most 
but a few days before dissolution. It is in such cases almost invariably accompa- 
nied by a liquid effusion, from the decomposition of which, if of a fcetid character, 
it has for the most part its origin, though at the same time we are by no means 
prepared to deny the possibility of its being occasionally a product of direct secre^ 
tion from the vessels. Its presence during life is indicated by a preternatural de- 
gree of resonance, of a tympanitic character, elicited on percussion in the praecor- 
dial region, as also by a sound of fluctuation produced by the motions of the heart 
through the elastic and inelastic fluids, as well as by forcible inspirations — a sound 
compared by Brichetau to the plashing of the wheel of a watermill. On dissec- 
tion, if we would ascertain accurately the quantity and quality of the gaseous fluid 
present, the body should be opened under water, in order to facilitate its col- 
lection. 

Laennec has expressed his belief that those cases in which the sounds of the 
heart are audible at some distance from the chest, depend for this peculiarity on the 
existence of air within the pericardium ; but in support of this very improbable 
opinion he adduces no proof 



DISPLACEMENT OF THE HEART. 

We have already seen that the heart when greatly increased in size is felt to 
extend its pulsations to unusual situations, generally more to the left side or lower 
Vol. U.— 74 
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down than natural ; but besides this enlargement of the limits within which it is 
perceptible, it may be thrust out of its place by various extraneous causes, such as 
tumours in its vicinity, augmented dimensions of neighbouring organs, and morbid 
effusions. Such unusual position then, when ascertained not to have been con- 
genital, is to be considered an evidence of some serious organic change having 
taken place within the thoracic or abdominal cavity. 

The most frequent cause of this phenomenon is, unquestionaly, a large pleuritic 
effusion, which, according to its situation and quantity may push the heart over either 
into the centre of the chest or to the right side, or, on the contrary, farther than 
natural to the left. Haemorrhage into the pleural sac from injury will have similar 
Jesuits. Sudden and even permanent displacement has been known to result 
from external violence, as in the remarkable instance recorded by Dr. Stokes when 
it originated in the compression of the chest by a mill-wheel by which the heart was 
forced into the right side of the thorax. The individual, notwithstanding the severe 
symptoms which immediately supervened, survived the accident many years, and 
was occasionally even capable of taking very violent exercise, his heart ever eifter 
continuing to heat on the right side. 

Aneurisms of the aorta, pneumothorax, or an emphysematous state of the lung, 
thoracic and abdominal tumours, ascites, and enlarged liver, are amongst the occa- 
sional causes by which respectively the heart may be displaced, either downwards, 
laterally, or upwards. Instances are alluded to by Dr. Stokes where this organ 
has been felt beating as low as the ninth intercostal space, in consequence of very 
extensive pulmonary emphysema, a morbid affection which, as has been remarked 
by an able anonymous writer in the British and Foreign Medical Review, must, 
by the pressure caused by it on the great vessels, tend greatly to the development 
not only of asthmatic symptoms but of actual organic disease of the heart. It has 
farther been supposed, with great probability by Dr. Stokes, that the heart may 
sometimes be drawn over in a very remarkable degree to the right side, by the 
absorption of a large pleuritic effusion in that part of the chest ; especially when it 
takes place rapidly, and when in consequence of the lungs being closely and exten- 
sively adherent, the parietes of the thorax cannot fully accommodate themselves 
to the diminished contents of the cavity : and a case by Dr. Abercrombie, in the 
Edinburgh Medical Transactions, shows that a simDar effect may sometimes be 
produced by atrophy of one lung, accompanied by an hypertrophic condition of the 
other. 

In a case which occurred to Dr. Hope, in which the heart was just so far dis- 
placed towards the right, by a pleuritic effusion of the opposite side, as to be 
impacted between the sternum and unyielding spine, the augmented impulse was 
such as to have conveyed to a less experienced auscultator an erroneous idea of 
the existence of hypertrophy ; and Dr. Stokes has known a similar effect produced 
by tubercular consolidation of the lung behind the heart 

In cases of diaphragmatic hernia, generally of congenital origin, the introduction 
of the intestines into one side of the chest necessarily displaces the heart more or less 
to the opposite side. Prolapsus of the heart, or that condition in which, from its unusual 
weight, and the relaxation of the parts by which it is suspended, it pushes the dia- 
phragm before it, and encroaches on the abdominal cavity, is a very uncommon 
state, if indeed it is at all to be recognised as a distinct affection. Corvisart, who 
speaks of it, supposes it capable of causing severe pain in the oesophagus and car- 
diac orifice of the stomach, difficulty of deglutition, and imperfection of the diges- 
tive process, with frequent tendency to nausea and vomiting. 

The diagnosis of displacement of the heart is based on the results of percussion 
and auscultation, and the examination of the praecordial region by the eye and by 
the touch, taken together with the history of the case, from which last we learn 
whether the phenomena arc of comparatively recent origin, or at least not coeval 
with birth, and so independent of congenital transposition of the organ hereafter 
to be spoken of. When the displacement is very considerable, the functions of the 
heart may be much embarrassed, as is manifest from the severe palpitaticms occa- 
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sionally complained of in these cases. In the instances described by Dr. Graves 
and Dr. Stokes, where the heart was thrust upwards and to the right side, as high 
as the third intercostal space, by an aneurism of the abdominal aorta, the aneu- 
rismal tumour itself presented a double pulsation (the first strolie coinciding with 
the arterial pulse,) imparted to it obviously by the contact of the heart ; whilst at 
the same time two sounds were audible corresponding to the natural double sounds 
of the latter organ. A similar double pulsation was observed by the same authors 
in a case of aneurism of the ascending aorta, and in two others of a like nature by 
Dr. Townsend. 



HERNIA OF THE HEART. 

Hernia of theHeart, (Ectopia cordifi,) though of congenital origin, may as well 
be briefly alluded to here. From original deficiency of a portion of the sternum, 
cartilages of the ribs, diaphragm, or abdominal muscles, the heart of the foetus, or 
new-born infant, may be found protruding either on the exterior of the neck or 
chest, covered only with the common integuments ; or into the abdominal cavity ; 
or finally forming a portion of the contents of an umbilical hernia. Such ex- 
amples of displacement as are here spoken of, generally occur in connexion with 
other congenital malformations, often from their very nature incompatible with the 
continuation of existence for any length of time after birth, and are hence obvi- 
ously rather matter of curiosity than of practical interest. In some very rare in- 
stances, however, life has been prolonged even to a very advanced period, not- 
withstanding the existence of such singular malposition of the heart, as in thq 
very remarkable case recorded by Deschamps, in which this organ was found on 
dissection occupying the place of the left kidney. 

An interesting case of partial " ectopia cordii,'" in an infant which survived its 
birthfor three months, has been lately published by Dr. O'Bryen, of Bristol, in the sixth 
volume of the Ttaxsnctions of the P rovincial Medical and Surgical Association. 
In consequence of absence of the ensiform cartilage and of the part of the recti 
muscles and diaphragm usually attached thereto, a portion of the pericardium con- 
taining the apex of the left ventricle preternaturally elongated, protruded through 
the opening, and lay immediately underneath the common integuments, along with 
a portion of the transverse arch of the colon. In this tumour the following motion^ 
were observed: — 1st, a lessening in size and contraction of its whole body, which 
was obviously the systole, as being synchronous with the first sound of the heart, and 
with the pulsation of the carotid ; whilst at the same time its whole mass was car- 
ried forcibly downwards: 2d, a movement of dilatation during which the tumour 
became tense and appeared shortened ; while at the same time it was much en- 
larged by as active a force as that of contraction, powerfully separating the fingers 
when an attempt was made to compress it ; and immediately after which a sensa- 
tion was imparted as if of a wave of fluid rushing into it and communicating a 
thrill to its walls. This movement of dilatation was synchronous with the second 
sound of the heart, but appeared to continue for some time after it. No distinct 
period of rest was perceptible after the dilatation. The heart in this as in Har- 
vey's case appeared insensible to the touch. If the phenomenon accompanying the 
second sound be admitted to have been accurately observed, they afford stronger 
evidence in favour of an active power of dilatation in the ventricles, than any we 
have yet mot with. 
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MALFORMATIONS OF THE HEART. 

Congenital Malformations, 
Transposition of the heart. — Acardia. — Bicardia. 

Congenital irregularities in the structure and relations of the heart, as may be 
deduced from the works of Winslow, Beclard, the St. Hilaires, &c., are referrible 
either to diseases occurring during the progress of the evolution of the foetus, in- 
clusive of interrupted development, or else to primitive anomalies in the germ 
(excess or malposition of parts,) or to both these sources together. Of the reality 
of the second of these causes, we have incontestable evidence in cases of Trans- 
position of the Heart, in which the organ is not only placed in the right side of the 
thorax, but has, moreover, its aortic ventricle turned to the right, and the pulmo- 
nary ventricle to the left, and where a similar transposition of all the other tho- 
racic and abdominal organs co-exists, the aorta running down along the right 
side of the spinal column, the vena azygos along the left ; the lung on the right 
side having but two lobes, that on the left three ; the liver, duodenum, head of the 
pancreas, and the caecum being in the left side of the abdomen ; the great curva- 
ture of the stomach, the spleen, and descending colon, lying to the right side. 

Such anomalies of position are by no means incompatible with the due exer- 
cise of the functions, or with attainment of advanced age. Though very rare, 
the practical physician should be aware of the possibility of their occurrence, to 
prevent the mistaking the physical signs of such irregular congenital conditions 
for evidence of acquired disease. 

Acardia. The heart has been discovered to be altogether wanting in some 
foetuses; and this is said by Beclard to be universally the case in acephalous mon- 
sters, atrophy or absence of the upper part of the spinal marrow also ordinarily 
co-existing. 

Bicardia. Two hearts have, on the other hand, been found within the chest 
of the foetus in some extremely rare instances; but the accompanying pleurality 
of other organs naturally single, has indicated the source of this phenomenon to 
be the intermixture of two germs. 

A case in which three ventricles were supposed to exist, has been recorded by 
Chemineau, but M. Is. G. St. Hilaire thinks it was probably only an example 
pf a supernumerary septum. 

A second appendix has been noticed, in connexion with the left ventricle by 
De Haen; and we have the authority of Breschet for believing that the pericar- 
dium has been observed to be entirely absent. 



PRETERNATURAL COMMUNICATION BETWEEN THE TWO 
SIDES OF THE HEART. 

forms of preternatural cotpmunication between the two sides of the heart. — Cyanosis. — 
Symptoms of this lesion. — Progress. — Treatment. 

Of this, the chief forms are permanence of the foramen ovale, abnormal aper- 
tures in other parts of the septuir\ of the auricleSt or in th^t of the ventricles, or in 
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the common point of junction of both septa, throwing the four cavities into one; 
origin of the aorta or pulmonary artery from both ventricles simultaneously; and 
continued patescence of the ductus arteriosus. 

Many of these irregularities have, in several instances, been known to co-exist 
in the same individual, and frequenUy along with additional anomalies in the 
origin of several of the great vessels.* 

When only one of these preternatural communications exists, by much the 
most common is the first of those mentioned above. A mere oblique opening 
between the over-lapping and imperfectly adhering edges of the foramen ovale 
does not, however, constitute an example of the malformation or lesion here 
spoken of; for a valvular aperture of this kind, in consequence of the counter-ba- 
lancing pressure made on each of its sides simultaneously, will obviously not 
allow of the mixture of the contents of the adjacent cavities, and accordingly, 
though it is a condition so often found on dissection (in one out of every four 
subjects according to Bizot,) it is known not to give rise to any morbid symp- 
toms. To have an injurious influence, it is necessary that the opening should 
be nearly at right angles to the septum, direct and patulous; and even here, many 
months of early infancy may elapse, ere any very obvious functional disturbance 
ensues; its first manifestations taking place occasionally during the irritation of 
dentition, or when the child begins to walk. The diameter of the open foramen 
ovale, in these cases, varies from two or three lines to upwards of an inch; whilst, 
in other instances, in place of one large opening, there are several smaller ones. 
M. Louis, after investigating the matter very scrupulously, has come to the 
conclusion that the perforated condition, not only of the auricular septum, but 
also of the ventricular, is congenital in almost every instance, as the edges of the 
aperture are rounded off", smooth, and polished, and occasionally membranous, or 
even somewhat tendinous, and without any traces of softening or other recent 
morbid process; whilst farther, the co-existent lesions are frequently of an ob- 
viously congenital nature, such, for instance, as the permanence of the ductus 
arteriosus, the origin of the aorta from the right ventricle, &c. The greater fre- 
quency of morbid alterations in the right side than in the left, contrary to what 
is observed in ordinary or acquired disease of the heart, is likewise adduced in 
proof of a primordial source; as is also the commonly existing contraction or ob- 
struction in the orifice of the pulmonary artery. M. Louis does not, however, 
altogether deny that such openings might in some veiy rare cases originate in 

* In a "Treatise on Cyanosis," by Dr. Gintrac of BonrdRaux, published in 1824, the fol. 
lowing results have been deduced from 53 cases analyzed by him : — In 33 instances the for- 
amen ovale was open ; in 22, aorta arose from both ventricles; in 22, the pulmonary artery 
was contracted ; in 14, the ductus arteriosus was open; in 5, ventricular septum imperfect; 
in 5, pulmonary artery obliterated ; in 4, a single heart, i. c, only one auricle and ventricle; 
in 4, the aorta aros=e from the right, and the pulmonary artery from the left ventricle (foramen 
ovale open, and occasionally also the ductus arteriosus;) in 1, the aorta obliterated. 

The following additional deviati( >ns from the natural state have been noticed by otiier au.. 
thors : — The existence of two auricles with only one ventricle; or, in other words, total ab. 
scnce of the ventricular septum (Wolff, Dreschet Farre;) tlic four cavities thrown into one, 
from a deficiency of tlie septa at their common point of junction (Thihert, cited by Laennec;) 
the pulmonary artery arising from both ventricles, and sending off the descending aorta, — 
the ascending originating naturally {Sir A, Cooper;) the right auricle opening into the left 
vcntrifle, the ventricles communicating by a preternatural opening, and the auricles by the 
open foramen ovale (Holmes;) the right ventricle bifid (Kerkrivgius;) the arch of the aorta 
double (Berlin, sen.,) the coronary veins opening into the left ventricle; the inferior or the 
superior cava opening into the left auricle ; the foramen ovale closed in the fostus; the valves 
of the heart, adherent along their edges, and consolidated into one substance, leaving only a 
small central aperture, or else perforated by numerous holes, or altogether absent (Morgagni, 
Berlin, Laennec, Desires.)— Avtuo^. 
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ulceration. The frequency of these exceptional cases appears to M. Bouillaud, 
on the other hand, much more considerable, in consequence of his having fre- 
quently noticed the co-existence of traces of inflammatory action in the lining 
membranes of the heart along with the unnatural communications alluded to, as 
well as from the occurrence of the symptoms taking place often suddenly, and 
for the first time in advanced childhood, or even in adult age. The valves, in 
particular, according to the same authority, very often present changes of an in- 
flammatory nature, more especially those of the right side, and particularly of the 
pulmonary artery, the orifice of which is at the same time, and, as he thinks, 
from the same cause, very commonly contracted. We are bound, however, to 
confess that M. Louis's view of the case seems much the most consonant with 
the facts, and that the more frequent occurrence of the concomitant lesions or 
malformations on the right side appears altogether decisive against their inflam- 
matory origin. 

The heart in these cases is usually much enlarged, and transversely placed 
within the chest, the right cavities, and more especially the auricle, being almost 
invariably the subject either of dilatation, or hypertrophy, or both. When hyper- 
trophy exists, it is not unfrequently, as Bouillaud remarks, of the concentric 
kind, — a circumstance which has been attributed by Bertin with more ingenuity 
than probability to the contact of the arterial blood unnaturally admitted into the right 
cavities. The additional work thrown on the right side of the heart, as well from 
the opposition encountered in the delivery of its contents through the contracted 
pulmonary artery, as from its unnatural participation in the labours of the gene- 
ral circulation, would seem suflUciently to account for its being the principal seat 
of enlargement. Besides, as Dr. Hope has remarked, this hypertrophy is often 
most considerable in those cases where, in consequence of the contraction of the 
pulmonary orifice, the current through the opening in the septum must decidedly 
have been from right to left, so that no arterialized blood could possibly have 
entered the right side. 

There are a few cases on record which would seem to show that the foramen 
ovale may be violently reopened even in adult age by severe falls or blows, 
prolonged fits of coughing, or other fatiguing muscular efforts. The sudden 
supervention of the symptoms is not, however, sufficient to prove indubitably 
that such is the fact; it may, perhaps, be nearer the truth, even here, to suppose 
that the malformation alluded to had all along existed, but that it required some 
unusual derangement of the circulation in order to its revealing itself by external 
signs. 

With regard to the septum of the ventricles, a preternatural opening may be 
met with in any part of it; but it is certainly found most frequently in that por- 
tion which adjoins the auricular septum, near to the insertions of the aorta and 
pulmonary artery. It is from this cause that the former of these vessels in par- 
ticular has in tliese cases often an equal connexion with both ventricles. 

From the almost invariable co-existence of some of the complications just 
alluded to (hypertrophy, dilatation, disease of the valves, narrowing of one or 
more of the orifices, &;c.,) it is nearly impossible to fix on any set of symptoms 
as strictly characteristic of the preternatural communications in question. 

The bluish colour of the skin of the whole body, and of the face, extremities, 
and parts covered with a thinner cuticle particularly, which had commonly been 
looked upon as its pathognomonic sign, and which led to the use of the terms 
cyanosis, mnr/ms, can'iileits, the blue disease, Hue Jaundice, ^-c., has been clearly 
shown by M. Bertin and by M. Louis to be often entirely absent; and even when 
present to depend with much greater probability on co-existent lesions capable of 
obstructing the course of the circulation, and so causing accumulation of venous 
blood in the capillaries. So likewise with regard to the frequent co-existing dis- 
order of the heart's action, indicated by palpitations, purring tremor, bellows- 
murmur, fits of excessive dyspnoea, occasionally amounting almost to asphyxia, 
with proneness to syncope on the slightest exertions or unusual mental excite- 
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ment, irregularity and feebleness of pulse, and extreme suffering from defective 
power of generating heat, — these, together with an occasional tendency to serous 
effusions, being, as we have already seen, morbid phenomena of ordinary occur- 
rence in cases of enlargement of the heart and obstruction of its orifices, whether 
from contraction or valvular disease. The narrowing of the pulmonary artery, 
which so commonly exists in cases of cyanosis, appears to be a very important 
element in the production of the peculiar appearance of the skin, as it must needs 
cause, as Morgagni has pointed out an embarrassment of the circulation through 
the right side of the heart, and consequent stagnation througliout the whole venous 
system; and especially at such moments when paroxysms of dyspnoea have been 
induced, and the circulation is peculiarly obstructed. That the deep colour of 
the skin, interior of the mouth, &c., occasionally observed, is not a necessary 
consequence of the mere communication between the two sides of the heart, we 
have proof, as M. Fouquier remarks, in the fact of its not being observed in the 
foetus when such communication naturally exists, and when dark blood is neces- 
sarily circulated. 

When the communicating cavities are of equal strength, it has been ingeni- 
ously suggested by M. Jules Cloquet, that no admixture of their contents in all 
probability takes place; whereas, if the left cavity exceeds the right in power, 
which in the natural state at least is always the case, the arterialized blood should 
make its way into the venous receptacles; so that if this view be correct, it may 
be only in a smaller number of cases that the contents of the right cavities are 
propelled immediately into the greater circulation; and even here it will not be in 
such quantity as to account for the deep blue tinge without taking the co-existing 
sources of obstruction into consideration. M. Louis, on the contrary, believes 
that, whether the two ventricles be equal in strength or not, no mixture will take 
place during their contraction, provided all their orifices be free; but as the pul- 
monary artery is very commonly contracted, a portion of the blood of the right 
side of the heart will usually make its way through the preternatural opening at 
the moment of systole, or if not then yet in every case during the diastole, or 
entry of blood into the cavity; so that a certain degree of admixture will occur in 
every instance: but this he believes to be quite inadequate to the production of 
the deep blue or violet colour of the skin, unless the co-existent sources of ob- 
struction in the heart, and consequent stasis in the venous and capillary circula- 
tion be taken into account; for the fluids circulating in the cutaneous vessels in 
most parts of the body are in the natural state colourless; whilst, moreover, in 
M. Ribes' remarkable case, though the aorta sprung from the right ventricle, and 
the circulation of venous blood in the arteries must have always existed, yet no 
such peculiarity in the colour of the surface manifested itself till the third year, 
when it made its appearance in company with other symptoms of heart disease. 
M. Breschet, again, mentions an instance where the left sub-clavian artery arose 
directly from the pulmonary artery, and yet the colour of the corresponding limb 
was altogether free from any blue tinge. 

Of all the symptoms usually attributed to the lesion under consideration, the 
one in which M. Louis is most disposed to confide is the recurrence of suffoca- 
ting paroxysms at periodical or at least at very short intervals ; these paroxysms 
being often' accompanied or followed by fainting, and induced by very inconsider- 
able causes ; whilst, as for the blue colour, it may be either present or absent. The 
existence of a bellows murmur and thrilling tremor, if permanent and unattended 
with a marked disposition to dropsy, is considered by Bouillaud as strongly con- 
firmatory of the above symptoms. The blueness of the surface, we repeat, may oi' 
may not exist ; and even when present, Laennec thought it was often rivalled in 
intensity by the dark colour of the skin in certain diseases of the lungs, and more 
especially emphysema ; but this Dr. Hope doubts. As active enlargement of the 
heart is an almost invariable accompaniment of these preternatural commimica- 
tions there is commonly a very considerable extent of dulness in the precordial 
region, along with increased impulse, and at the same time often a superficial 
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hissing murmur, with the first sound, about the middle of the sternum, in conse- 
quence either of the contraction of tlie pulmonary orifice or of the unnatural aper- 
ture through the septum, or both * 

In infants with this malformation, even the effort of sucking is often sufficient 
greatly to embarrass the respiration and circulation ; and the suffocative parox- 
ysms so induced are occasionally accompanied by convulsive movements. 

In childhood there is an inability to participate in the sports of that age; the 
sufferer is disposed to crouch over the fire even in summer, and is very easily 
benumbed in cold weather. The ends of the fingers and toes are often bulbous 
as well as discoloured ; there is a tendency to cough on making use of any mus- 
cular exertion, and pulmonary congestions very frequently manifest themselves 
under the influence of slight exciting causes. The discolouration of the skin and 
interior of the mouth is sometimes, as Dr. Hope expresses it, as deep as the stain 
of the small black cherry. The contractions of the pulmonary artery, which so 
commonly exists, is looked upon by M. Louis not only as of indubitably congeni- 
tal origin, as already stated, but also as a chief cause of the prevention of the 
closure of the aperture in the septum, by means of the over-distention of the right 
cavities kept up by it. 

The progress of the disease is very variable. In most cases the sufferers are 
cut off early, in infancy or childhood, in the midst of one of the suffocative pa- 
roxysms: in some instances a precarious existence has been prolonged to middle 
life, or even to advanced age. One of the cases alluded to by M. Louis reached 
to the fortieth year, and another to the fifty-seventh, and then terminated by the 
supervention of a new disease. 

The treatment of this affection is simply palliative, as its organic cause is 
irremediable. The judicious management of co-existing diseases in the heart and 
other organs, together with exemption from mental and corporeal excitement or 
over-exertion, and from every thing which might hurry the breathing or the 
pulse, the early reduction of all inflammatory attacks, the enjoyment of a pure 
mild air, the avoidance of cold and damp, together with great temperance, and a 
due regulation of the digestive functions, and the promotion of all the natural ex- 
cretions, are the points towards which attention should chiefly be directed. 

* The murmurs indicative of a communication between the two sides of the heart, though 
not yet fully ascertained, Dr. Hope conceives would be nearly as follows : — " An unusually loud 
and superficial or near sounding murmur with the first sound, immediately over the semi-lu- 
nar valves (t. e., about opposite to the inferior margin of the third rib) is generally seated in 
the mouth of the right ventricle, and may proceed either from a contraction of the pulmonic 
valves or orifice, or from an opening out of the right into llie left ventricle, or from both these 
lesions conjoined. If it proceed from contraction of the pulmonic valves or orifice alone, it 
will be audible along the cour.se of tiie pulmonary artery, up to the second intercostal space, 
much more distinclly than along the course of the aorta, and will be attended with a thrill. 
If it proceed solely from an opening out of the mouth of the right into the left ventricle (ihe 
pulmonic orifice being either healthy or totally obliterated,) it will be more audible along the 
course of the aorta than along that of the pulmonary artery. If it proceed from the double 
lesion, viz., a contracted pulmonic orifice, and an opening into the left ventricle, it will he 
loudly audible along the course of both vessels, and a thrill will be felt over the pulmonary 
artery. When these signs of a lesion in the mouth of the right ventricle coincide with cyan- 
osis, the evidence of a communication bcl-.vecn the two sides of the heart is almost positive ; 
and as hypertrophy of the right ventricle is usually a concomitant, its presence is a corrobo- 
rative circumstance. When the signs in question do not coincide with cyanosis, an appeal 
must be made to the history of the case. If it appear that the patient has exhibited the symp- 
toms of organic disease of the heart from early infancy, yet has never been aftccled with 
endocarditis, to which the valvular disease could be ascribed, there are strong probabilities of 
a congenital malformation, and presumptions of a communication between the two sides, 
though without so considerable an intermixture of blood, or so great an obstacle to its ingress 
into the lungs, as suffices to occasion cyanosis. — Author. 
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FUNCTIONAL DISEASES OF ARTERIES. 

Functional disorder of the aorta and arteries arising from it. — Neuralgia. — Inordinate pulsa* 

tion. — Treatment. 

In treating of the disorders of the arterial system which fall more particularly 
under the care of the physician, we commence with those of a purely functional 
kind, passing afterwards to others of an inflammatory and of an organic nature. 

1. Neuralgia. The most remarkable of the nervous and functional derange- 
ments of the arterial trunks, consist, first, in an intense neuralgic pain in their 
course, having its seat most probably in the minute ramifications of the ganglionic 
nerves which form a close network around them and penetrate into the substance 
of their walls; and, secondly, in such inordinate pulsation as is independent of 
any appreciable inflammatory action or organic change in their coats. Both of 
these aff'ections may exist simultaneously; but the latter, or increased force of 
pulsation, occurs much more frequently alone, and the aflfected artery generally 
presents during its continuance the additional phenomenon of bellows-murmur, 
which is occasionally audible at the same time in other portions, also, of the arte- 
rial system. This sound is ascribed by Bouillaud, Williams, Piorry, and most 
others who have alluded to it, as we have already seen, to constriction of the tube 
in which it originates; whilst Dr. Corrigan, on the contrary, recognises its imme- 
diate physical causes in the laxity of the coats of the vessel below such obstruc- 
tion facilitating their vibrations, and in the current-like flow of the blood which 
plays against them and throws them into tremulous motion (p. 263.) The occa- 
sional existence of a variable and intermitting bellows-murmur behind the upper 
part of the sternum, in the absence of all evidence of organic disease, shows that 
the thoracic portion of the aorta, or the great vessels arising from it, may some- 
times be the seat of increased action of the kind here spoken of; but it is in the 
upper part of the abdomen, where the aorta and its branches fall more within the 
reach of the sense and touch, and where their vitality is most exalted, if we may 
judge by the innumerable nervous filaments by which they are embraced and 
penetrated, that this phenomenon is most frequent, and has particularly attracted 
attention under the title of — 

2. Inordinate, abdominal, or epigastric pulsation. The diastole of the abdo- 
minal aorta, which may often be distinctly felt, even in the natural state in thin 
individuals, on making firm pressure with the points of the fingers in the epigas- 
trium, a little to the left of the median line and downwards, becomes in the mor- 
bid condition here spoken of much augmented in force, and disagreeably per- 
ceptible to the subject of it, who, in addition to the physical uneasiness caused by 
it, suffers still more from the alarming apprehensions he often entertains as to its 
nature and tendency. It was frequently, indeed, mistaken even by medical men 
in former days for evidence of the existence of aortic or ccsliac aneurism, till in 
the progress of pathological investigations, and especially those made by Mor- 

VoL. II.— 75 
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gagni, and subsequently by the late Dr. Baillie, it became certain that it was alto- 
gether independent of organic disease in a very great proportion of these cases 
where it occurred. 

But though epigastric pulsations have thus been deprived of much of their for- 
midable character, it still remains in many instances dubious to what particular 
state they owe their origin, the cause by which they are induced, as well as the 
precise condition of the vessel in which they have their seat, being both often 
almost equally obscure. It is even sometimes very difficult to decide whether it 
is not in the cosliac axis or some of the subordinate branches of the aorta rather 
than in this vessel itself that they take place. Their variable and intermitting 
nature, the suddenness of their appearance and cessation, the freedom from any 
severe fixed pain in the spot or in the surrounding viscera, as well as in the cor- 
responding portion of the spine, such as might indicate internal pressure, toge- 
ther with the absence of all evidence of mechanical obstruction to the circulation 
or permanent alteration in the caliber of the vessel, prove them to be altogether 
independent of organic narrowing of the artery on the one hand, as well as of its 
enlargement or aneurism on the other. The pulsation, occasionally accompanied 
by a feeble murmur, especially when in the horizontal posture, is confined to the 
natural Une of the vessel, its extent in the lateral direction being much more limi- 
ted than in the longitudinal, as becomes manifest on making firm pressure with 
the stethoscope successively over its course, and to each side of it: and though 
it may sometimes be accompanied by a degree of fulness in the epigastric region, 
yet this is commonly readily distinguishable from that caused by aneurismal 
tumour, by its being of less definite outline, as well as less permanent, depending 
as it often does on flatulence or faecal accumulation in a portion of the colon or 
of the small intestines, which has the effect at once of irritating the vessels by 
compression, and of conveying towards the surface the bellows-murmur and im- 
pulse so produced. The short jerking impulse, moreover, is commonly very 
different from the gradual and expansive heaving of an aneurism. The attentive 
consideration of the accompanying symptoms will tend still farther to elucidate 
the diagnosis. 

Pulsation of the kind alluded to is peculiarly frequent in hypochondriacs, and, 
in those whose digestive organs are deranged, or in whom an habitual effusion 
of blood from the hasmorrhoidal veins has suddenly ceased, as well as in indi- 
viduals of a highly nervous temperament, in anaemia, and particularly in hys- 
terical and chlorotic females, when labouring under deficiency or irregularity of 
the menstrual evacuations. Its connexion with a disordered state of the abdo- 
minal nerves is recognised by Senac, Albers, Burns, Laennec, and Hope. M. 
Dance conceives it to originate more particularly in a morbid state of the func- 
tions of the solar plexus, its ganglia and ramifications, an opinion which has 
likeAvise been advocated by Dr. Law and many others, and very recently sus- 
tained with much zeal by Mr. Faussett, who, however, at the same time depre- 
cates the idea of its being a merely nervous affection in the common sense of the 
term, as he believes that there exists in every instance more or less congestion 
of the ganglionic centres, as well as of the viscera which they supply, these pro- 
bably reacting mutually on each other, and as well as on the walls of the aorta 
through the medium of the nervous filaments distributed to them. That such a 
local plethora exists, or even in some instances a state of sub-acute inflammatory 
action, he is led to believe by the frequent presence of tumefaction in the epigas- 
tric region, accompanied by tenderness on pressure, and a sense of anxiety or 
sinking at the pit of the stomach, or just over the suspected ganglia; as well as 
from the efficacy of active depletory measures in the reduction of the morbid 
pulsation and attending symptoms. It is indeed now generally admitted that 
abdominal plethora is concerned in the production of the pulsation in question in 
a great many instances, but the peculiar temperament and the state of the heart's 
action in particular are also very important elements in perhaps a still greater 
number. Some writers, amongst whom Dr. Johnson is to be classed, seem dis- 
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posed to confine its occurrence to those cases in which there is either an excited 
state 01 the arterial circulation generally (so often observed in connexion with 
gastric irritation and its sympathetic influence on the heart,) or else a local ob- 
struction in the capillaries of some of the abdominal viscera, as in congestion and 
intlammation of the liver, faecal accumulation, &c., acting as it were like a liga- 
ture, and rendering the pulsation of the arteries leading to them more obvious. 

Iwo remarkable cases have been recorded by Albers, in which this mor- 
bid symptom ceased immediately on the passage of abundant dark evacuations 
trom the intestines, proving its occasional dependence on deranged secretion of 
the liver and mucous membrane; and a still more striking example is mentioned 
by Ue Haen, where it existed in a most violent degree along with many of 
the worst symptoms of aggravated organic disease of the heart, all of which 
vanished at once on the occurrence of a spontaneous purging of greenish fetid 
matter. Cases of such happy termination must not, however, make us forgetful 
of the fact of the frequent connexion of aortic pulsation with real structural dis- 
ease of the heart, and more especially with hypertrophy. 

The co-existence of tenderness in the spine, in some cases of abnormal pulsa- 
tion, has been particularly insisted on by Mr. Teale. Dr. Baillie speaks of an 
instance of its sudden cessation on the supervention of gout in the extremities. 
Haemorrhage from the gastro-intestinal mucous membrane has been occasionally 
preceded or accompanied by this phenomenon, and a case of the kind, which, 
from the supervention of hsematemesis on violent action in the aorta, had been 
mistaken for rupture of an abdominal aneurism, is alluded to by Dr. Law. In- 
creased abdominal pulsation, if attended with fever and unaccompanied by a pro- 
portional increase of strength of the pulse of the wrist, has been pointed out by 
Dr. Stokes as one of the symptoms of intestinal inflammation. 

Where epigastric pulsation occurs in hypochondriacal and nervous subjects it 
is very commonly attended by a sense of fulness and throbbing in the head, with 
coldness of the feet, and most frequently makes its appearance in the sedentary, 
and those about the middle period of life. When but of momentary duration it 
very often depends, — according to the remark of Laennec, the correctness of 
which we have had frequently occasion to verify, — on imprisoned flatulence in 
the super-incumbent intestine, concurring occasionally with a state of nervous 
excitement of the heart's action. When of a more permanent character it has 
been known to originate in the pressure of enlarged viscera and other abdominal 
tumours, which at once narrow the caliber of the artery and transmit its aug- 
mented impulse to the surface of the abdomen.* 

Treatment. As to neuralgia affecting the arteries, it is to be combated on the 
same principles as when it occurs in other parts. (See Neuralgia of the 
Heart, &c.) 

On the treatment of abdominal pulsation it is likewise unnecessary to lenter »t 
length, seeing, from all that has been said above, that it is obviously nothing but 
a symptom. The morbid conditions from which it springs are, as we have just 
shown, various, and consequently the remedial measures appropriate in different 
cases must be no less dissimilar. It may, however, here be said generally, that 
the first object to be aimed at in almost every case is to get the secretions into a 
healthy state, especially those of the chylopoietic viscera, seeing that dyspepsia 



* A distinct " encephalic bellows.murmur" has been noticed by Dr. Fisher, an American 
physician, on the application of the stethoscope to the upper part of the head in eases of 
meningeal inflammation, and is supposed by him to be connected with compression of the 
numerous arteries at the base of the brain. Dr. Forbes, to whose early and able advocacy 
the cause of auscultation has been so much indebted in this country, pointed out, many years 
ago, the occurrence of a similar phenomenon in the massofthe thyroid gland, when enlarged, 
as in cases of bronchocelc, — the sound originating probably in compression of the carotids, 
or their branches. — Adthor. 
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and derangement of the alvine evacuations are so often present. In females, 
moreover, the regulation of the uterine functions is never to be overlooked. 

Where there is evidence of a plethoric condition of the organs within the ab- 
domen, in addition to the steady use of mild aperients, especially of the saline 
class, together with the occasional exhibition of a mercurial purge, restriction to a 
vegetable or farinaceous diet, and the renunciation of wine, coffee, and other sti- 
mulants is indicated; and in addition to these measures the local abstraction of 
blood, either from the epigastrium or haemorrhoidal vessels, or in some instances 
even general blood-letting, may be proper, along with counter-irritation, either 
over the seat of the abdominal pulsation, or in the portion of the spine just oppo- 
site to it, which latter situation should of course have the preference in those 
cases where spinal irritation co-exists. In particularly obstinate cases, where 
the pulsation and visceral congestion with which it is associated are the source of 
very serious and prolonged annoyance to the patient, it may be justifiable to fol- 
low the example of Mr. Faussett, and employ, in addition to the antiphlogistic 
remedies already detailed, mercury in combination with antimony and sedatives 
in such a manner as slightly to affect the mouth, and subdue any existing local 
determination. 

Hohnbaum, a recent German writer on the subject of epigastric pulsation, 
having himself suffered for years from it in connexion with various dyspeptic 
symptoms, venous plethora of the abdomen, debility of body, and despondency 
of mind, found more relief from the use of the aperient waters of Carlsbad, along 
with the accompanying change of air and scene, and relaxation from the fatigues 
of his profession, than from all the very numerous and diversified methods of 
treatment he had previously essayed. 

Where a chlorotic or anaemic, a nervous or irritable state of the system consti- 
tutes the predominant feature of the case, all weakening losses of blood and ex- 
cessive evacuations should be controlled; and the employment of tonics, and more 
especially iron or bark; the tepid or cold shower bath, are called for, along with 
a liberal supply of light nutritious food, the enjoyment of a dry bracing atmo- 
sphere, and daily exercise in the open air. These, together with early hours, 
cheerful society, and freedom from anxiety of every kind, are the means which 
give the patient the best chance of at once getting rid of the annoying symptom 
we have been considering, as well as of the numerous associated derangements 
in other parts. 



ARTERITIS, OR INFLAMMATION OF ARTERIES. 

Anatomical characters and effects of arteritis. — Predisposing causes. — Exciting causes. — 
Symptoms. — Treatment of arteritis and its consequences. 

There has been much difference of opinion amongst pathologists as to what 
constitutes adequate anatomical evidence of the existence of arteritis: redness 
alone certainly does not, as staining of the inner membrane, and even of the cel- 
lular tissue on its adherent surface, is often a mere cadaveric phenomenon, the 
joint result of softening of the tissue from incipient putrefaction, and of the con- 
tact of the contained blood, which, especially when in a fluid or imperfectly co- 
agulated condition, as for example in typhoid diseases, or after a long final agony 
in various chronic disorders, readily affects, by imbibition, the interior portion of 
the arterial tubes. Redness from this source is most apt to be met with when the 
temperature is elevated, and the examination of the body has not been made till 
several hours after death. 
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MM ^^- ^"^^^^ig^^ion of this subject, a vast number of horses were opened by 
MM. Kigot and Trousseau at various intervals after they had been slaughtered, 
and they assert that in no instance did the appearance in question present itself 
to their notice when sought for immediately after the creature had fallen, though 
It was common enough after the lapse of some hours; a fact which proves that 
redness of the arteries proceeding from a morbid or vital action, must be, at least 
in these animals, of very rare occurrence. But we must here beware of genera- 
hzing too hastily and exclusively. In particular epidemics amongst horses, such 
as that which existed at Paris in 1825, and which was characterized bv gastro- 
ententic symptoms, and a difficulty of breathing independent altogether of pulmo- 
nary inflammation, redness of the interior of the arteries as well as of the heart, 
apparently of an inflammatory nature, was occasionally detected by Dupuy, 
Bouley, and Andral, even immediately after the diseased animal had ceased to 
breathe. All analogy, indeed, would prepare us to expect that inflammation 
should sometimes originate spontaneously, or at least independently of all direct 
external injury, in the membrane in question. In the human subject, where we 
find a diff"used redness of the internal tunic, delicately shaded off on its edges, 
accompanied by softening, pulpy thickening, and infiUration of this and of the 
middle coat and their connecting cellular membrane, along with unusual facility 
of their separation, and distinct increase of vascularity in the same situations, the 
probability of these changes depending on inflammatory action is very strong; 
and where coagulable lymph or pus has been effused oneither the free or the at- 
tached surface of the lining membrane, or ulceration taken place, the evidence of 
the existence of this morbid process becomes complete. Now all these appear- 
ances have occasionally, though rarely, been met with independent of all external 
violence done to the vessel, proving sufficiently that the arterial tissue enjoys no 
absolute exemption from spontaneous inflammatory action. The middle or 
fibrous coat in these cases loses much of its natural elasticity, and becomes re- 
markably fragile, and even the external or cellular one, though much less prone 
to disease, is somewhat softened and less capable of suffering distention with im- 
punity. 

It is obvious that from the facility with which morbid effusions are washed 
away by the passing blood, there may be many incipient cases of real inflamma- 
tion in the interior of the vessels, as to the true nature of which, as judged of by 
the appearances on dissection alone, Ave shall yet remain in doubt, in consequence 
of the absence of the most characteristic and indisputable of the evidences men- 
tioned above. 

It has been satisfactorily proved by M. Bizot, by tracing the transformation step 
by step, that the white cartilaginous patches so often observed in the interior of 
the arteries originate in the albuminous exudations of acute arteritis, which, at first 
of a viscid gelatinous consistence, and of a pale or rosy hue, become gradually 
whiter and firmer, and eventually supplant the lining membrane, on the inner or 
free surface of which they were originally poured out. The result of his re- 
searches does not, howevei", countenance the common opinion of these patches 
being a preparatory state to ossification ; for he has never succeeded in detecting 
them in the state of transition. {Brit, and For. Med. Rev., No. xi.) 

The ulcerations occasionally observed in the lining membrane are very com- 
monly connected with atheromatous or osseous depositions in the fine connecting 
cellular membrane between it and the middle coat, which by the pressure and irri- 
tation to which they give rise eventuaUy make their way through the delicate inner 
tunic, so as to come into actual contact with the blood. 

Whether these deposites ordinarily originate in a local inflammatory process of 
a sub-acute or chronic character, is still a litigated point ; but as to their influence 
in destroying the elasticity and producing ulceration and perforation of the coats, 
gradual aneurismal tumours, or sudden and fatal rupture of the vessels, there can 
be no question. 

Sometimes all the layers of an artery are found of an unnaturally white colour, 
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and more opaque and less elastic than usual : a condition in which, obviously, 
they can no longer respond to the heart's impulse with the same safety to their 
own tissue. 

The atheromatous patches so often observed in the aorta and larger arteries, 
consisting of matter of a cheesy friable consistence and yellowish hue, commence, 
according to Bizot, who has very minutely investigated this point of morbid ana- 
tomy, by innumerable minute granules of a pale yellowish colour, situated between 
the middle and inner coats, adherent to both, and unattended by any redness or 
trace of inflammatory action in the surrounding tissues. These granules, as they 
accumulate, coalesce into groups or masses, which subsequently may become the 
seat either of a process of ulcerative softening, or else of ossification. When the 
former of these two changes occurs, the softened matter in some degree resembles 
pus, and the appearance so produced has by some obsen'ers been described, but 
erroneously, as an abscess or a pustule in the interior of the wall of the vessel, 
whereas it approximates in reality much more nearly to the process by which tu- 
bercles become softened. The calcareous deposite commences by minute, hard, 
semi-transparent specks in the substance of the atheromatous patches, especially 
where in contact with the middle coat, which becomes wasted beneath their in- 
fluence, as does likewise the inner membrane even to its total destruction. As 
the atheromatous matter frequently lines the back of the whitish or cartilaginous 
patches mentioned above, and may equally here become the seat of bony deposi- 
tion, the common error of ascribing the osseous scales, in general, to the transfor- 
mation of previously existing cartilage is, in some degree, accounted for. The 
smaller arteries may be entirely obstructed by these morbid deposites, and the 
elasticity of the larger being greatly impaired, they readily become the subjects of 
gradual dilatation. These perversions of nutrition take place at a much earlier 
period of life in the lower extremities than in the upper, and generally in symme- 
trical order ; that is, the same arteries and corresponding portions of them become, 
for the most part, almost simultaneously aflfected on the two sides of the body. 
The yellow spots make their appearance first in the arteries nearest the aoita ; the 
ossific deposites, on the contrary, earliest in those most remote. Arterial lesions 
are most frequent in the proximity of the branchings of the vessels. 

The extent to which calcareous degeneration may take place is very considera- 
ble, as it manifests itself sometimes not only in the aorta and its primary branches, 
but also in the arteries of the heart, brain, and extremities, which may thus be 
converted into rigid tubes, or have their interior irregularly lined with a scaly de- 
posite like loosely adherent fi-agments of egg-shell, a condition which interferes 
much with the natural functions of these vessels, and lays the foundation for apo- 
plexy, aneurism, gangrene, and other formidable species of disease. It adds much, 
likewise, to the uncertainty of the result of all surgical operations in which vessels 
have to be tied, both on account of the risk of secondary haemorrhage, and also, in 
some cases, from the difficulty of the establishment of the supplementar}' or col- 
lateral circulation. According to Morgagni, sudden death is not unusual in indi- 
viduals in whom no other morbid appearance is detected besides numerous ossific 
scales, or ulcerative depressions in the spots where these scales have become de- 
tached. A very singular case has been recorded by Dr. Abercrombie of the total 
cessation of pulse in every artery in the body except the carotids, in consequence 
of ossification of their coats ; and a still more remarkable one is detailed by Mr. 
Adams, in the Dublin Hospital Reports, where there was no pulse at edl in any 
part, and even at the heart no indication of motion beyond a very feeble undulating 
sound. On dissection the aortic valves were found ossified, and the coronary ar- 
teries of the heart obliterated for near an inch at their origin, — a state of things 
which accounted at once for the diminished action of the heart and impeded flow 
of the blood. The principal remaining symptoms were dyspncea and sleeplessness, 
of many weeks duration, terminating in stupor and death. In a case spoken of 
by Andral, in which the pulse in the left wrist was peculiarly feeble, a round cre- 
taceous tumour was discovered on dissection within the brachial artery, nearly 
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filling its caliber. Such loose concretions originate probably, for the most part, in 
the walls of the vessel from which, in process of time, they become detached, and 
may be the source of complete obstruction in the smaller branches. 

All the morbid deposites above spoken of are of peculiarly frequent occurrence 
in the aorta, especially about its commencement and arch, and account, in part, for 
the very great frequency of dilatation in this portion of the vessel. Ossifications 
are of so common occurrence in advanced life, that their absence now excites 
more surprise than their presence. That they should be so much more frequently 
naet with in the aged than in the young shows that, even if their origin be some- 
times determined by chronic inflammation of the coats of the vessel, still a certain 
predisposing condition of the system is, at least, equally concerned. The arte- 
ries of the young are not, however, altogether exempt from this change, and ex- 
amples of it have been discovered even in the bodies of infants. Its extensive 
existence, at a later period of life, serves to account for some anomalies in the 
pulse of old people, its hardness and occasional difference at the two wrists, and 
the slight degree in which it is eflFected by venesection, as well as for the diffi- 
culty with which the circulatory system, in many instances, accommodates itself 
to this evacuation. 

Ossification of the vessels is almost confined to those which carry red blood: 
it has, however, in some very rare instances, been noticed in the pulmonary ar- 
tery. The cartilaginous change is less infrequent. 

The inner membrane of arteries is sometimes found in a state of chronic soft- 
ening; and, when in such a condition, its laceration may be determined by very 
slight causes, such as would have no influence on it in a state of health. In some 
very interesting cases of this kind, which have been published by Mr. Turner, 
portions of the interior lining were found retracted and rolled up within the canal 
of the vessel. In this manner, and by the accompanying eff'usion of plastic lymph 
and the formation of a coagulum of blood, the artery may become completely ob- 
structed and obliterated in a portion of its course; all pulse below the spot ceasing 
immediately on the occurrence of the accident. The seat of the local lesion is 
commonly indicated by the sudden supervention of pain and swelling. Occasion- 
ally the arteries of the upper and of the lower extremities become thus affected 
in succession on the employment of the slightest exertions, indicating a very ex.- 
tensive affection of the arterial system. In most of the cases recorded there had 
been previous febrile symptoms of some continuance and originating commonly 
in cold. Paralysis and gangrene of the limb, and death, were occasional conse- 
quences of the impervious state of the artery. The cold dead state of the part 
was, in some instances, supplanted by obvious inflammatory reaction on the re- 
establishment of the collateral circulation. In a case which occurred to Dr. Aber- 
crombie ulcerations were found to co-exist within the aorta; and this, as well as 
the cause and symptoms of the disease, all seem to point to an original inflamma- 
tory action as the source of the softening of the vessel. Some interesting cases 
bearing on this connexion of gangrene with arteritis have also been published 
by Dr. J. Graves and Dr. Stokes in the 5th vol. of the Dublin Hospital Re- 
ports. 

The obliteration of arteries may also take place from the mere inflammatory 
thickening of their coats, or the eflfusion of lymph into the cellular membrane 
connecting them, or into the interior of their canal without any previous rupture 
of the inner coat. Even the innominata has been found almost filled by an unna- 
tural growth from, or hypertrophy of, its lining membrane, and the aorta itself, 
quite independent of congenital narrowing, has thus, in more instances than one, 
been detected in a state of perfect obliteration, whilst the arteries which arose 
above the obstructed point, being much dilated, in a great degree supplied its 
place. 

The thoracic aorta has, in several instances, exhibited an abrupt constriction, 
especially at that point where the ductus arteriosus penetrates its coats; a condi- 
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tion attributed, with much probability, to the communication of the contractile 
action naturally taking place in this passage at the period of birth to the adjacent 
fibres of the arch. 

Amongst the predisposing causes of arteritis have been enumerated a plethoric 
and irritable state of the body, habitual over-distention of the vessels by frequent 
violent exertions, the excessive use of spirituous liquors, and hypertrophy of the 
heart, as likewise a gouty or rheumatic habit, to which Scarpa, Hodgson, and 
some others have added, on more dubious evidence, the morbid conditions of 
the constitution induced by the poison of syphilis, or the long-continued use of 
mercury. 

The exciting causes of inflammation of arteries, independent of wounds, pres- 
sure or ligature, sudden and violent elongation of the vessel, and other external 
injuries by which the inner coat is so often lacerated, may be referred generally 
either to exposure to cold, violent mental emotions, excessive bodily fatigue, or 
else to the spread of inflammation from the cyst of an abscess or ill-conditioned 
or gangrenous ulcer; to unhealthy pus and various morbid poisons, such as that 
generated in puerperal and other malignant fevers, glanders, &c., introduced into 
the torrent of the circulation; and, finally, to the repulsion of measles or small- 
pox, scarlatina, or erysipelas, or other acute cutaneous inflammations. In several 
of these latter cases the inflammation of the lining of the vessel has presented 
somewhat of an erysipelatous character, spreading rapidly towards the heart from 
being unattended by any effusion of coagulable lymph by which its progress 
might be limited; whilst the accompanying fever is commonly of a low or malig- 
nant kind. 

The symptoms of arteritis even in its acute form are very obscure. Those 
usually ascribed to it are, increased energy of pulsation in the inflamed vessel, a 
sense of heat and pain along its course, together with restlessness, extreme anxiety, 
and a frequent feeling of sickness or faintness, and all the other common sympa- 
thetic efTects which the inflammation of any important part of the body exerts on 
the heart, brain, skin, digestive organs, &c. 

The opinion of Frank, that arteritis gives rise to a peculiar fever of great inten- 
sity, has not, however, been confirmed by subsequent observers. In the carefully 
noted cases of Mr. Turner, already alluded to, the fever did not usually run very 
high : nor indeed is there any one of the symptoms enumerated above, which can 
be considered as truly characteristic. We are not as yet, it must be confessed, in 
possession of any unequivocal diagnostic mark of the inflammation spoken of: and 
it is for the most part only by negative signs that we can attain even to a probaWe 
suspicion of its existence when it occupies the interior of the body — namely, by 
the absence of all evidence of any otlier thoracic or abdominal inflammation, 
aneurism, or other tumour pressing on the vessel in its course, as well as by the 
absence of reaction from the loss of large quantities of blood, or of the nervous pul- 
sations already described, and in short of every other cause by which either the 
energy of the action of the susptected artery might be augmented in the first instance, 
or its channel subsequently obstracted. 

As the disease proceeds, if a large extent of the arterial lining becomes impli- 
cated, or effusions of a purulent or sanious character take place into the canal of 
the vessel, the accompanying fever changes fi-oni the inflanmiatoiy to a low typhoid 
type, the pulse becoming very quick, feeble, and imequal, the respiration hurried, 
the capillaiy circulation embarrassed, and at length muttering delirium and spas- 
modic twitching of the limbs supervening, the scene soon closes, and on dissection 
effusions are often found to have taken place into the several serous cavities. 
Where, however, healthy coagulable lymph has been effused, and the inflammation 
thus limited to a single artery, the caliber of which becomes obstructed, and the 
communication with the rest of the system impeded, the effects of the morbid pro- 
cess are of a less rapid and certainly fatal character. If it be confined to the artery 
of a limb the part becomes pulseless, incapable of motion, cold, swollen, and pur- 
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plish ; large vesications making their appearance, and fully formed gangrene even- 
tually ensuing, whilst the ultimate result depends mainly on the patient's consti- 
tution and remaining strength. 

Treatment of arteritis and its consequences. Where, after a scrupulous exa- 
mination of the symptoms, both negative and positive, there appears a very strong 
presumption for the existence of inflammation of the aorta or other large internal 
artery, either alone, or, as pathological researches show to be so commonly the 
case, in combination with serious disease of a similar nature in some of the viscera 
to which their branches are distributed, active antiphlogistic measures are imme- 
diately to be resorted to, general and local bleeding, aperients, antimonials, and 
diluents, together with strict confinement to the horizontal postm-e and perfect 
quietude. If the inordinate pulsation, the fever and other distressing symptoms, be 
not then very speedily reduced, the exhibition of mercury so as to affect the consti- 
tution, provided there be not a decided contra-indication to its employment in the 
state of the patient's strength or general habit of body, together with digitalis or 
colchicum to keep down the heart's action, and narcotics to assuage pain, form our 
chief remaining resources. At a somewhat later period, or in a more chronic form 
of the affection, active counter-irritation by blisters, tartar-emetic ointment or croton 
oil should also be practised. 

With a view to controlling the occasional chronic consequences of arteritis, and 
limiting more especially the pi-ogress of osseous deposition (which whether or no it 
be ever in its fessence an inflammatory process, Seems at least most prone to take 
place in parts which have been once the seat of inflammation,) as well as to retard 
the secondary affections dependent thereon, as aneurism, apoplexy, &c., the most 
rational plan of practice appears to consist in such a regulation of the diet, secre- 
tions, and excretions, as may at once keep the action of the heart moderate, obviate 
plethora, and subdue any tendency to sub-inflammatory action which may exist, 
without at the same time too much enfeebling the system. The greatest modera- 
tion in respect to fermented liquors and animal food should be enjoined, as the free 
indulgence in their use is well known to produce the very states which it ought to 
be our chief aim to avoid, and in a particular manner to augment the tendency to 
arthritic or calcareous deposites throughout the body. Depletory measures car- 
ried to a moderate extent should be very early had recourse to on the occurrence 
of inflammatory action in any part of the system, or where there is evidence of 
any unusual degree of vascular repletion, lest the weakened vessels should give 
way under the temporarily augmented action of the heart: and in general even 
when the patient is in his average state of health, the action of the liver and bowels 
as well as of the kidneys and cutaneous surface should be promoted, and the func- 
tions of the stomach which are so oflen, especially in gouty subjects, inadequately per- 
formed, should be corrected and strengthened. Regular but very moderate exer- 
cise in the open air is to be enjoined, together with the scrupulous avoidance of all 
those agencies, physical or moral, by which the circulation might be deranged or 
unduly accelerated. 

Inflammation of the aorta is not susceptible of even probable diagnosis except when it occurs 
in the aorta, especially at the arch. It then offers the usual characters of inflammation; that 
is, a quick active pulse, often with unusual degree of vascular excitement. The local signs 
are throbbing in the region of the aorta, which is distinctly felt by passing the firiger above 
the top of the sternum, and by ausculting at the bend of the front bone. The sound on per- 
cussion is not usually altered* In many cases oedema may occur as an additional sign, but it 
is one which is quite secondary, and in itself of little importance, because it does not occur in 
the majority of cases; it will, however, corroborate the other symptoms. 

It is clear, therefore, that the direct signs of aortitis are not conclusive, and we are obliged 
to trust to the negative evidence of exclusion ; and if we find that the oppression of the respi- 
ration and the excitement or uneasiness about the chest cannot be accounted for, by any obvious 

Vol. II.— 76 



602 ANEURISM OF THE AORTA, (False and Hernial.) 

disease of the heart or lungs, we arc obliged to admit the probability of aortic inflammation; 
this )8 converted into certainty if the local signs be present. The diagnosis, although not ab- 
solutely certain, is less difficult than is often supposed, for there are few cases in which a 
sufficient number of tsymptoms cannot be discovered. G. 



ANEURISM OF THE AORTA. 

Varieties — true — false — mixed — hernial. — Comparative frequency in the sexes.— Predis. 
posing causes. — Symptoms of aneurism of the aorta and effects on contiguous structures.— 
Spontaneous cure. — Aneurism of the thoracic aorta. — Aneurism of the pulmonary artery. — 
Aneurism of the abdominal aorta. — Treatment of aortic aneurism. 

An artery may become abruptly enlarged in some parts of its course either by 
means of the simultaneous dilatation of all its coats fi'om their being peculiarly 
weak and deficient in elasticity at the affected point, or else by the rupture of the 
inner and middle coats and the subsequent gradual distention of the outer or cel- 
lular one. In both these forms of aneurism the surrounding portions of the artery 
almost invariably present obvious marks of alteration both in colour and texture, 
the strength and elasticity of the vessel being very commonly remarkably impaired 
either by atheromatous or osseous depositions or both, and where the lesion is of 
recent origin, the inner membrane being sometimes of a bright reddish hue mot- 
tled with white spots. 

The first of the two varieties of aneurism just mentipned constitutes the true 
aneurism of systematic writers, and may either implicate the entire circumference 
of the vessel in one or more points in its course, giving to it for the most part an 
ovoid or fiisiform outline at these portions, or else, as has been obser\"ed in some 
very rare instances, it may be confined to one side of it, and so form a hollow 
lateral protuberance or pouch commimicating fi-eely with the arterial tube. The 
reality of this latter form of true aneurism, though doubted by Scarpa and some 
other distinguished pathologists, has yet in a few cases been fully ascertained by 
subsequent investigators, by carefully tracing all the membranes of the vessel in 
unbroken continuity in the parietes of the appended tumour. The tunics thus 
dilated have in some instances appeared of their natural thickness; but more 
commonly they are thickened decidedly in some spots, and attenuated in others, 
as becomes obvious fi"om their imequal transparency on viewing them against the 
light. True aneurisms have been divided by Breschet into the sacculated, the fiisi- 
form, the cylindroid, and the varicose. The second is the most ordinary form : 
in the cylindroid a large extent of the artery longitudinally is implicated, as like- 
wise in the varicose in which it becomes tortuous and knotty from the irregular 
dilatation of the walls of the vessels which are here peculiarly thin and flaccid. 

The term false aneurism is applied to those more common cases alluded to 
above, where the inner and middle coats being either ruptured by violence, per- 
forated by ulceration, or lacerated by the detachment of a scale of osseous matter, 
the outer or cellular coat becomes exposed to the distending impulse of the circu- 
lating blood, by which, as well as by the pressure of the accumulating coagulum 
which soon forms in the depressed surface, it is gradually dilated into a pouch 
which communicates by an aperture of greater or less size with tlie caned of the 
artery. 

Sometimes again this laceration of the coats is consecutive, supervening upon 
their inordinate distention in cases of true aneurism ; and here the false aneurism 
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surmounts the tumour previously formed by the true, and to this compound lesion 
the name of mixed or consecutive false aneurism is commonly given. 

The outer coat of the artery growinsr gradually thicker, and being for the most 
part still farther strengthened and supported by the cellular membrane exterior to 
it becoming condensed and closely adherent to its outer surface, is frequently 
capable of resisting for a great length of time the internal distending force. The 
contained blood moreover coagulates within the sac in concentric layers, which 
increasing in density as they are older and more external, and becoming occasion- 
ally consolidated with the walls of the aneurism, add in a remarkable degree to its 
power of resistance. In true aneurism, especially when occupying the whole con- 
tour of the vessel, the formation of laminated coagula is much more rarely ob- 
served than in the false species, in consequence of the freer circulation of the blood 
through the cavity in the former ; and in the few instances where it has been met 
with here, the inner membrane was usually found to have been considerably 
roughened either by ossific deposite or else by effused lymph, a condition pecu- 
liarly favourable to the retardation of the blood and its coagulation. 

In addition to the forms of aneurism already mentioned, there is yet a rarer 
species which has been met with by Dupuytren and others, where the outer and 
middle coats being alone perforated, the inner one protrudes through them, thus 
forming what has been called a hernial aneurism. 

Where an aneurism commences by the rupture of some of the coats of an 
artery in consequence of violent muscular exertion, there is reason to beheve that 
the vessel must have been previously in a morbid state, either from steatomatous, 
osseous, or other degeneration : for the partial laceration of a sound artery in place 
of leading to its dilatation would rather, as Dr. Jones's experiments evince, give 
rise to the effusion of coagulable lymph and the obliteration of its canal. For the 
determination of an aneurism, however, something more than the mere morbid 
state of the vessels above alluded to would seem to be indispensable, for whilst 
aneurism is peculiarly the disease of the prime of life, these other lesions predomi- 
nate more remarkably in advanced age. And again, notwithstanding the great 
frequency of aneurism in men as compared with women, there is no equivalent 
disparity in regard to the occurrence of these other preliminary morbid alterations; 
and finally, whilst these latter, as we have seen, for the most part occur in a sym- 
metrical manner, that is, attack corresponding arteries of the two sides of the body 
about the same period, no such law is observable in respect to aneurism.* 

In regard to the influence of sex, it would appear from a large number of cases 
analyzed by Mr. Hodgson, that aneurism, if all kinds be taken promiscuously, is 
more frequent in men than in women, in the proportion of eight to one. With 
regard to internal aneurism, however, their relative frequency in the male sex as 
compared with the females is by no means so disproportionate as this ; probably 
from their origin here being commonly more independent of external injuries, vio- 
lent efforts, &-C. 

Of the predisposing causes. One of the most influential, as has been remarked 
by Mr. Guthrie (and our own experience is quite in unison with the observation) 
is the inordinate use of spirituous liquors, by which apparently a sub-inflamma- 
tory condition of the coats of the vessel is induced, leading to their gradual soften- 
ing and disorganization, whilst at the same time the force of the heart's con- 
tractions is inordinately increased to such a degree that the weakened artery is no 
longer capable of sustaining them with impunity. Enlargement of the heart often 
arises pari passu with disease in the great vessels, and the disturbance in the cir- 
culatory system is thus raised to its highest pitch. Violent blows or falls, and 
sudden vehement muscular efforts, have appeared in some instances indubitably 
the determining cause even of internal aneurism. 

Si/mpfums. When the aneurismal tummir is so situated as to be within reach 
of tiie touch, it is generally sufficiently characterized by its expansive- pulsation ; 

Bizot, loco citato. 
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and even where it lies without the limits of immediate examination, it for the most 
part eventually gives rise, by its pressure on surrounding parts, to a variety of 
symptoms, from which its presence may often be at least very strongly suspected. 
Thus mechanically it may cause displacement and deranged action of various or- 
gans in its immediate neighbourhood, and at length absorption of their structure, 
as well as fatal haemorrhages into their substance or cavities. When nerves are 
compressed by it, pains like those of neuralgia are the consequence ; when it 
comes in contact with bone, even this dense texture yields to the wearing influence 
and is destroyed to a gi'eater or less depth, a result often observed in cases of 
aneurism of the thoracic and abdominal aorta, in which the sternum, ribs, verte- 
brae, and even the shoulder-blade may be perforated by it. Cartilage, on the con- 
trary, very often escapes, having a much greater power of resisting the influence 
of the constant pressure and pulsation than the harder osseous tissue, probably 
in consequence of the elasticity and lower degi'ee of organization of the former ; 
and accordingly we often fipd even where the vertebrae have been extensively 
removed, the intervertebral cartilages still almost uninjured, though actually 
bathed in the fluid contents of the sac, the parietes of which are themselves so 
prone to be absorbed under the reactive pressure of contiguous organs. The 
compression of the spinal cord by an aneurismal tumour, as well as by the ef- 
fusion of its contents into the vertebral canal, has been known to induce sudden 
paralysis. An aortic aneurism may farther give rise, according to its situation, to 
compression or perforation of the pulmonary artery, or vena cava, or even of the 
cavities of the heart itself,* the thoracic duct, oesophagus, trachea, bronchi, lungs, 
gtomach, intestines or bladder ; or it may open imrnediately into the pleural or 
peritoncEil sacs, or into the cellular membrane behind them. The contiguous ves- 
sels may be contracted or obliterated by the pressure, the nerves flattened, and 
the muscles wasted in a remarkable manner. The periosteum of the bones 
with which it comes in contact may be either thickened or absorbed, or even, 
as Andral has pointed out, become the seat of an abundant secretion of osseous 
matter, increasing the tumour, and restraining in a certain degree its farther 
growth, and retarding its rupture. The sac itself generally becomes at length 
the seat of increased action, and its perforation is commonly the eventual result, 
which in its turn leads to a haemorrhage, for the most part at once fatal ; unless, 
as sometimes happens, the power of resistance in the surrounding cellular mem- 
brane, condensed by the previous pressure and matted together by effused 
lymph, is such as to enable it to limit, at least for a time, all farther effusion of 
blood. In this latter case a new sack, as it were, is formed around the original 
one, and thus what is technically called a diffused false aneurism is formed. But 
diffused aneurism may also originate in a primary form, by the simultaneous rup- 
ture of all the coats of the vessel in the vei-y first instance, without the formation 
of any sac, and the immediate pouring out of the blood into the lax and unaltei*ed 
cellular membrane, or into one of the great serous cavities in its neighbourhood. 
Where the tumour bursts through the skin, or into a canal or cavity lined by a 
mucous membrane, these textures appear to be destroyed by a sloughing process ; 
whereas in the case of serous membranes, the rent is effected by laceration from 
over-distention. The patient may, however, be cut off without the intei'vention 
of rupture or haemorrhage, by the mere efliect of the compression of the surrounding 
parts, the oesophagus, air-passages and lungs, the nerves, thoracic duct, or large 
veins, giving rise to inanition, or asphyxia, exhausting pain, or cerebral compres- 
sion. Congestionand inflammation of the mucous membrane and parenchyma of the 
lungs are very fi-equent results, especially when the disease is seated in the tho- 
rax. 

But aneurism happily does npt always terminate fatally, whether by rupture 

* In a rcq:5,arkat»lc case recorded by Beauchfine, the aneurism burst into one of the au- 
riclet^. G. 
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or any of the oilier modes just enumerated. On the contrary, in some few in- 
stances a spontaneous cure ensues, either by the gradual condensation of the 
coagula, and the contraction of the walls of the sac, or by the pressure of its ex- 
terior surface upon the portion of the artery above it, the consequent obliteration 
of the vessel, and cessation of the distending supply of blood to the tumour, or 
finally by inflammation in the parietes of the cavity, either commencing there, 
or communicated from an abscess formed around them, and terminating either 
in adhesive inflammation, or in gangrene, with the formation of coagulum within 
the artery, and its consequent obstruction. 

Aneurisms within the thorax may have their seat, not only in the ascending 
aorta, its arch, or descending portion, but also in the innominata and origin of 
the great vessels proceeding to the head and arms: abdominal aneurism in like 
manner is by no means confined exclusively to the aorta, having been met with also 
in most of the larger branches arising direcfly or mediately from it, as the coeliac 
axis, hepatic, splenic, gastro-epiploic, coronary of the stomach, spermatic, ihac, &;c. 
The abdominal arteries, indeed, as pointed out by Professor Harrison, are pecu- 
liarly prone to the lesion in question, in consequence apparently of their great tortu- 
osity, the weakness of their proper coats and the slightness of their cellular sheath 
in particular, as well as of the little support they receive from surrounding organs, 
and their rapidly varying degrees of distention, in connexion with the intermit- 
ting nature of the functions of the organs they supply. In their incipient stage 
they are for the most part unattended by any symptom by which their presence 
can be even suspected, and it is only when their bulk and pulsations have become 
notably increased that attention is at length called towards them. Their effects 
will obviously vary much in relation to their situation, indeed more in respect to 
it than to their mere magnitude: thus, for example, in a remarkable case of aneu- 
rism of the hepatic artery, detailed by Dr. Stokes, jaundice, from the compres- 
sion of the biliary ducts, was a leading symptom. 

The coronary arteries of the heart have in some very rare instances been dis-> 
covered in a state of aneurismal dilatation; and examples of the disease in its sac- 
culated form have been met with even within the cranium, in the internal carotid, 
vertebral and basilary arteries. In these latter cases the symptoms have been 
very obscure, such as obstinate headachs, singing in the ear or deafness, with 
more or less derangement of the sensitive and intellectual faculties, and finally 
apoplectic attacks. It is probable, however, that the careful employment of the 
stethoscope would in some of these cases reveal the existence of a bellows-mur- 
mur and facilitate their diagnosis. 

It is chiefly to aneurism of the aorta, as being of most frequent occurrence, and 
productive of very formidable and embarrassing symptoms, that we mean in the 
remainder of this article to direct the reader's attention. Where the disease is 
seated in the ascending aorta or its arch — portions of the vessel, which from their 
form and situation exposing them to the first concentrated impulse of the blood, 
are peculiarly liable to it — the morbid change appears much more commonly to 
commence as a true aneurism or general dilatation of the tube of the vessel in its 
whole circumference. Its inner coats may, however, subsequently give way, 
and the lesion will then present itself in the form of mixed aneurism, where a 
pouch of more definite outline surmounts the previous enlargement. The extent 
however to which dilatation of all the coats is sometimes carried without rupture 
is enormous, the caliber of the vessel being occasionally twice or thrice as great 
as natural, or even more. These enlargements being commonly partial, present 
in most instances the ovoid or fusiform outline already spoken of, though some- 
times even the entire vessel to its very bifurcation being strikingly dilated, the 
cylindrical form is more or less perfectly retained. 

Sacculated aneurism takes its rise more ordinarily from the front or side of the 
vessel or from its arch than from its back part, where it is better supported by 
solid parts. In extreme cases it may attain to a magnitude mucli greater than 
that of the heart itself, and if directed upwards may by its pressure distend and even 
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dislocate the sterno-clavicular articulation. Where planted near the root of the aorta, 
the rupture of the aneurism gives rise to the effusion of blood into the pericardial 
sac, as we should expect from the anatomical relation of the parts. The vessel 
in this portion of its course being destitute of the proper cellular coat, and the 
pericardial investment Avhich supplies its place being comparatively little capable 
of distention, the dilated portion generally bursts before it has attained to any 
great magnitude, and often without passing through the form of either false or 
mixed aneurii^m. Sometimes again the rupture of the inner and middle coat is 
followed apparently within a few hours by that of the outer covering, and the 
case thus terminates fatally almost in its very commencement. Yet Scarpa was 
certainly in error in supposing this portion of the vessel altogether exempt from 
the sacculated form of the disease. Indubitable examples of it so situated have 
been recorded by Guthrie, Smith, Hanna, and others, in some of which the pouch 
was actually imbedded in the parietes of the heart, Avhilst the aperture by which 
it communicated with the vessel was placed either in the sinuses of the aortic 
valves or only a very few lines higher up. The reaction of the vessel on its 
contents, by which the blood receives at every systole of the artery a retrograde 
impulse towards the valves, has been suggested by Mr. Smith as the cause why 
aneurism of this part is always directed downward towards the heart; and an ad- 
ditional and perhaps equally influential reason may be found in the form of the 
enveloping pericardial sac, which from its pyriform shape leaves much more 
facility for the descent than for the ascent of the tumour. 

There is a very rare form of the disease, generally described under the name 
of the " dissecting aneurism of the aorta," in Avhich the blood is found exten- 
sively diffused between the middle and outer coats, which are thus separated oc- 
casionally for the length of several inches. In such cases it is generally found 
on examination that the blood has made its Avay out of the canal through a large 
fissure embracing a considerable portion of the circumference of the vessel, and 
generally either at right angles to its axis, or very irregular, so as to allow the im- 
pelled fluid to play at once upon a large extent of the connecting cellular membrane 
and rapidly overcome its resistance: whereas, in the sacculated form the dilatation 
seems to commence on a much smaller scale, to proceed in a more gradual man- 
ner by the simultaneous distention and growth of the external coat, whilst the 
connecting cellular tissue having thus time to become consolidated, resists more 
effectually the insinuation of the blood between the adjacent tunics. Laennec 
mentions an instance of dissecting aneurism where the blood had forced its way 
along the greater part of the extent of the aorta. The late Mr. Shekelton has 
described a still more remarkable variety of the disease, where the blood after thus 
detaching the two inner coats from the outer for some distance, re-entered the 
aorta again lower down; thus passing along for a certain way in an adventitious 
collateral canal, whilst the original channel was narrowed or obliterated by the 
pressure; and Mr. Smith speaks of a somewhat similar case where the additional 
complication of a subsequent rupture into the pericardium co-existed. 

An interestins^ case is admirably described by Dr, Pennock in the American Journal, illus- 
trated by one of the most perfectly executed analnniical engravings which have ever been pub- 
lished. G. 

Aneurism of the Thoracic Aorta. 

The general signs of this affection are commonly very obscure, many of them 
being almost identical with those of disease of the heart, in complication with 
which, moreover, as we have seen, it very often co-exists. The chief of these 
are such as originate in obstacle to the circulation and respiration — as palpitation, 
tendency to syncope, cough, dyspnoea occasionally in the form of asthmatic pa- 
roxysms, preference for the sitting posture, with the body bent forwards or a little 
to one side, so as to relax the parietes of the chest, haemoptysis, frightful dreams 
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and Other evidence of cerebral congestion, together with a livid or otherwise un- 
natural complexion, and finally dropsy of the serous cavities and cellular mem- 
brane ot the extremities. But indefinite as these general symptoms are, the dif- 
ficulty is still farther increased by many of them being often moreover altogether 
absent, very slight cough and almost unnoticed embarrassment of the respiration 
having in several cases alone preceded the sudden and unexpected fatal event. 

Ot the symptoms which are somewhat more characteristic, though obviously 
not absolutely peculiar to this lesion, are a sense of oppression, tightness, or wan- 
dering pain in the chest, tenderness on pressure in some of the dorsal vertebrae, 
together with pain of a boring kind in the same situation, and occasionally lanci- 
nating thence through the chest and towards the neck, shoulder, and arm, along 
with numbness, a creeping sensation and loss of power in the latter, and swelling 
both there and in the corresponding side of the thorax— effects of the pressure of 
the aneurismal sac on the brachial plexus, sub-clavian artery, and vein. Weak- 
ness or total absence of the pulse at one wrist, more commonly the left, is not 
unfrequently observed, together with difficulty and pain in the act of swallowing, 
from the pressure on the cesophagus, the latter being most apt to occur where the 
aneurism is seated in the arch or descending aorta; a whispering or croaking 
voice, together with a deep-seated wheeze or a sibilant character of the respira- 
tion from narrowing of the trachea, retraction of the larynx, and compression of 
the recurrent nerves.* There is often, likewise, marked impairment of the vesi- 

* Reailience of the pulse, produced by the resilience of the aneurismal tumour after each 
beat of the heart, has been pointed out by Dr. Billing {Med. Gazette, December 14, 1833,) as 
a sign by which aneurism in the chest may be discovered in its incipient state. While the 
resilience is as yet slight it requires, he adds, some practice to feel it, and the finger must be 
kept with a light elastic pressure on the artery at the wrist. It is said to be perceptibly diffe- 
rent from the double pulse sometimes connected with valvular disease. Its presence in the ar- 
teries, both of the upper and lower extremities simultaneously, might, we apprehend, become 
an index of aneurism being seated near the commencement of the aorta or in its arch; whereas, 
if it were observed only in the pulse of arteries coming off from the aorta in a subsequent 
portion of its course, it might render it probable that the disease had its seat somewhat lower 
down. 

We have already alluded to Dr. Billing's early advocacy of the dependence of both sounds 
of the heart exclusively on valvular tension, but are induced to recur to the subject here from 
having just noticed a new and able statement of his arguments in favour of this view, in the 
Medical Gazette for April 3, 1840. "I contend," he says (in opposition to Dr. Hope and 
others) "that the first sound as well as the second is entirely valvular, and deny that any part 

of it depends on muscular noise for when there is simple hypertrophy (increase of 

muscle and muscular action) there is diminution of sound, although more of the condition ne- 
cessary to ' bruit musculaire,' .... it is the valves being encroached upon, and their having less 
blood to stretch them, which prevents their producing the usual sound. Again, where there is 
moderate hypertrophy with proportional dilatation, there is not appreciable increase of sound 
.... as the valves are in their usual relative condition. Again, where the heart is enormously 
enlarged by hypertrophy and dilatation, in which cases, there ought to be enormous first sound, 
if 'bruit musculaire' were a cause, there is none, or scarcely any, because the openings are 
80 dilated that the valves cannot act." As to the difference of character of the first and second 
sound, he says, "1 have accounted for the difference of sound by the difference of shape of the 
auriculo-ventricular valves; their attachments are different; they are set in stronger rims: the 
sigmoid valves are merely attached in a tube as it were, whereas the auriculo-ventricular have a 
firmer and different attachment to the parietes of the ventricle, which being in systole at the 
time of tension, altogether a flatter and longer tone is produced. The second sound being 
admitted to depend on valvular tension, respect for Newton's doctrine of simplicity of causa- 
tion should, he thinks, prepare us to recognise a similar origin of the first. He farther shows 
that those who suppose the valvular explanation of even the second sound to have originated 
with Dr. Elliott, or to have been clearly advocated by hitn, arc in error. Dr. Bryan also supported 
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cular dilatation in one lung from the obstruction of the corresponding bronchus, 
but which may occasionally be momentarily overcome by making a very deep 
and forcible inspiration, whilst in the opposite lung the breathing may be of a 
decidedly puerile character. To the importance of such a comparative estimate 
of the state of the respiratory murmur on the two sides of the chest in the recog- 
nition of thoracic tumours, attention has been particularly drawn by Dr. Stokes 
and Dr. Greene in their valuable contributions to the pathology and diagnosis of 
aortic aneurism. Sometimes each inspiration has at the affected part a peculiar 
puffing character, as if the result of several very short and rapidily successive 
respiratory efforts, but really depending on the intermittent compression of the 
air-passages by the pulsations of the tumour. The face is often remarkably swol- 
len, in consequence of the compression of the cava descendens and other cervical 
veins; and from the same cause, there frequently exists, as pointed out by Dr. 
Stokes, an unnatural thickness around the root of the neck, which he supposes to 
consist rather in a general turgor of these vessels than on serous effusion. 

With regard to the phynccd signs, it may be remarked, that as the disease pro- 
gresses, there may usually be detected an unnatural dulness on percussion in the 
upper part of the chest, and most frequently just below the left sterno-clavicular 
articulation, along with an abnormal pulsation of an expansive character in the 
same situation, or else between the cartilages of the ribs, or beneath tha sternum, 
or just behind the upper edge of the same bone. It is, however, occasionally 
only to be felt on thrusting the fingers down as deep as possible at the root of the 
neck, whilst the sterno-mastoid muscles are at the same time relaxed by bending 
the head forwards. The percussion of the sternum is in some instances produc- 
tive of pain. If the aneurism arise from the ascending aorta, it generally presents 
on the right side of the sternum; but if seated on the arch, or innonntinata, it usu- 
ally makes its appearance at the Upper part of this bone, and towards the inner 
ends of the clavicles. 

Auscultation generally reveals a bellows-mui'mur of a peculiarly loud, rough 
and abrupt character, above the clavicles, and perceptible also in the carotids and 
sub-clavians, and sometimes for a short way along the back; whilst beneath the 
sternum it is of a more superficial or whizzing character, and is commonly inau- 
dible in the region of the heart. 

From the obstructed state of the pulmonary circulation and the interference 
with the nervous functions of the lungs, congestion of the pulmonary tissue and 
pain is frequently produced, as well as extensive bronchial rales. The expecto- 
ration is sometimes bloody, and even sympathetic haematemesis occasionally 
takes place. The cough which so commonly accompanies these cases, is apt to 
come on in suffocative paroxysms — in some instances it has a ringing croupy cha- 
racter, a sense of retraction of the trachea and larynx being produced by the tu- 
mour, and so much distress of breathing as to have given rise to the eiToneous 
impression of the existence of an acute or chronic laryngitis in its final stage, and 

the valvular theory of the sound, but not so early as Dr. Billing. (See Lancet, January, 
1833.) 

Whilst we readily admit that there is much force in several of the above argumenU», and 
that they lead us to doubt whether we have not somewhat under-stated, in the text, the influ- 
ence of valvular tension iu augmenting and modifying the first sound of the heart, we con- 
fess we still find a difficulty in reconciling the very prolonged character of this sound witii 
simple tension of the auriculo-ventricular valves, or in getting rid of the fact, alluded to at p. 
262, of llie continuance of this sound with a certain degree of strength, after the ven- 
tricles are emptied of their blood, and these valves otherwise completely incapacitated for 
action. Nor is extreme thickening of the muscular parietes of the heart, the condition 
which we should d priori expect to be the most favourable to intensity or rapidily of con- 
traction, and sonorous vibration. It is, we think, in the thinner and more expanded muscles, 
that " bruit musculaire " has been most generally audible. — Author. 
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even to the performance of the operation of tracheotomy. The absence of pain 
in the larynx on pressure, and the circumstance of this part not being moved up 
and down so rapidly and extensively, should, as Mr. Porter has remarked, aid us 
in avoiding so gross an error. 

Though the only certain evidence of the existence of aneurism is, to use the 
words ot Dr. Hope, a tumour presenting externally and offering an expansive as 
well as a heaving pulsation synchronous with the action of the heart, still, when 
a large number of the signs and symptoms enumerated above co-exist, they will 
even without such pulsation render its presence highly probable, as it certainly 
is by far their most frequent source. It is plain, however, that some of them 
may be produced by any tumour of a certain bulk, so situated as to compress the 
same organs as usually suffer from the proximity of an aneurism. Thus, when 
a large tumour presses on the heart, especially if in an hypertrophic state, or on 
the aorta of great vessels arising from it, it may transmit their pulsations to the 
surface, and so far simulate aneurism; and the resemblance will be still closer 
where the oesophagus or air-passages are simultaneously implicated; but on the 
other hand, the murmur, if any, will be of a much softer kind when it originates 
in mere compression of the vessels. It has been suggested that the diagnosis 
may be aided occasionally by observing the effects of exercise on the phenomena 
in question; for it seems probable, that in the case of aneurism they will become 
more prominent when the sac is most fully distended: hence in doubtful cases we 
should direct the patient to take a (ew rapid strides up and down the room in the 
interval of our examinations, and notice the changes so effected on the breathing, 
&c. Before forming our final judgment, all the possible causes of dyspnoea 
should be passed in review, such, for instance, as an hysterical habit, flatulence 
in the stomach or intestines, tumours of various kinds, as scrofulous glands, &c., 
pressing on the trachea or lungs, or in the nerves which supply these organs or 
the diaphragm. We have known the most obstinate paroxysms of periodic asth- 
ma, ascribed during life to organic disease of the circulatory system, to have their 
real source in an osseous tumour not larger than a pea imbedded in the substance 
of the phrenic nerve. In respect to dysphagia, the knowledge of its occasional 
connexion with aneurismal compression shows the necessity of great circumspec- 
tion in all dubious cases where the employment of the probang is meditated. 

Of the signs of thoracic aneurism, one of the most characteristic, after the 
expansive pulsation above alluded to, is doubdess the bellows-murmur or harsh 
rasping sound which is of a much more constant, abrupt and rough character, as 
well as more localized or limited in its site, than that connected with anaemia and 
nervous excitement, and where present (for it is by no means an inevitable ac- 
companiment of the disease) serves often to disclose the precise situation of the 
tumour. It is louder than most cardiac murmurs, and the depth and hollowness 
of the tone is generally greater above the clavicles than below, which has been 
ascribed to its being reverberated through the chest before it reaches the ear. A 
vibratory thrill also is sometimes very perceptible to the hand applied over against 
the aneurism either in the upper part and front of the chest or in the back; but 
this is rarely the case till it has attained to a very considerable size, and either 
spread beyond the edge of the sternum, or caused the absorption of the corre- 
sponding portion of this bone or of the vertebrae and adjacent portion of the ribs. 
In dilatation of the arch of the aorta purring tremor above the clavicles is, accord- 
ing to Dr. Hope, an almost constant, and therefore very valuable sign. In the 
sacculated variety it is much less frequent. Where the parietes of the sac have 
become thick and unyielding, and lined internally Avith dense coagula, they will 
obviously be so much the less suited for generating vibrations calculated to affect 
either the hand or ear. " In all cases of dilatation, and the majority of sacculated 
aneurisms, the sound is loudest above the clavicles, even though the impulse be 
stronger below." In the sacculated kind it is in some few instances louder on 
the side of the neck, opposite to that where the tumour exists; Avhich is ascriba- 
ble either to additional disease in the lining of the artery at a point beyond the 

Vol. II.— 77 
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aneurism, or, in other cases, to the remoteness of the mouth of the sac from the 
side which the great mass of the tumour occupies. 

It was at one time supposed that the abnormal pulsation of aneurism might be 
distinguished with certainty from that connected with an enlarged heart, by the 
former being accompanied by only a single sound audible in the upper part of the 
chest, of an abrupt hoarse character, instead of having the gradual swell and fall 
of that produced by the heart, and by its diminishing in intensity as we descend 
towards the cardiac region. To the sufficiency of this latter part of the attempted 
diagnosis Laennec objected, apprehending that the second sound of the heart, 
especially when the organ is at all dilated, may often be sufficiently loud to be 
heard in embarrassing connexion with the single sound of the aneurism. Dr. 
Hope, on the other hand, in the first edition of his work, expressed his belief 
that this difficulty may always be got over by attention to the peculiar character 
of the aneurismal sound, to the circumstance of its being often louder above than 
below the clavicles,* and finally and chiefly to the assumed fact of the second 
sound, when audible, always increasing in intensity as we carry the stethoscope 
from the top of the sternum towards the heart, whilst the other sound becomes 
simultaneously feebler. As to the correctness of this supposed fact, there is, 
however, much room for doubt; for various recent observers have on the con- 
trary ascertained that the aneurismal pulsation is occasionally double, and accom- 
panied by a double sound of such a kind that the second part is absolutely louder 
near the top of the sternum than that heard opposite the heart itself.t This has 
been ascribed, and in some cases apparently justly, to the contact of the tumour 
Avith the heart, and the more vivid transmission of the sounds of the latter through 
the condensed walls of the sac than through the flaccid heart just then in its dias- 
tole. But in other instances, again, the heart and aneurism not being in close 
connexion, this explanation fails, and we are then obliged to rest in that proposed 
by Dr. C. Williams, viz., that the sound is transmitted upwards from the semi- 
lunar valves, through the tense column of arterial blood. From the contiguity 
of the arch of the aorta and great vessels arising from it to the top of the sternum, 
this valvular sound is here generally actually louder, both in health and disease, 
than a little way lower down and nearer the heart, where the spongy tissue of 
the lung intervenes and deadens it. In the recent edition of his treatise Dr. 
Hope still maintains that aneurismal pulsation, though double, may readily be 
distinguished from the beating of the heart, inasmuch as the first aneurismal 
sound will be decidedly a morbid murmur, and therefore very different in cha- 
racter from the first sound of the heart If there be no valvular disease this 

» The diagnosis of aneurism of the aorta is like that of inflammation, deduced as much 
from the absence of signs of other diseases as from the positive symptoms of the dilatation 
of the artery. Indeed these are often so obscure, that individuals placed near the patient are 
unwilling to believe that with the general characters of good health, he should be labouring 
under a serious di^jorder of an organ essential to life. The positive signs of most value, are 
a persistent throbbing behind the sternum, which raises the finger with a momentum not 
unlike that of a hypertrophied heart, the pulsation being in most cases increased by exercise: 
if the tumour be at all large, the percussion becomes dull below the first bone of the sternum, 
and even in the earlier stages there is heard a very distinct doable sawing sound. 

We do riol believe that this double sound is owing in most cases to actual disease of the 
valves of the heart, and that the column of blood in the artery is merely a conductor; on the 
contrary, it seems to arise from a reflux of blood through a cavity which breaks up the con- 
tinuity of the regular current; and in some of these cases the proof of it is, that the natural 
valvular sound may still be heard at the region of the semi-lunar valves. 

The secondary symptoms, such as dyspnoea, oppression, and neuralgic pains, or even para- 
lysis from the pressure of the tumour upon the bodies of the vertebree, are of more value, if 
the diagnosis of the signs of disease of the heart itself are wanting. G. 

t Williams, Stokes, Furguson.lLu. 
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murmur will become progressively weaker as we descend towards the lower 
^h^^^ heart; whereas the first cardiac sound becomes loudest here. But if 

the first sound of the heart, in consequence of co-existing valvular disease, be 
attended with a murmur, this must depend either on auricular regurgitation, or 
else on obstructive disease of the sigmoid valves. The first of these alternatives 
may be confidently rejected when the murmur is loud and distinct, at any part 
above the third rib. But if the murmur be loud and near-sounding at about an 
inch above the apex of the heart, a situation in which the aneurismal murmur 
would be nearly inaudible, we may feel certain on the other hand that such reflux 
actually takes place. 

If the concomitant murmur be a semi-lunar obstructive one, the diagnosis is 
more difficult, but still generally practicable, the valvular murmur will be propa- 
gated, as we have already seen, two inches or more along the course of the ves- 
sel, whether the aorta or pulmonary artery, in which it originates — but when 
considerably louder, and in a higher key, at two inches or more above the valves 
than opposite to them, we may conclude that it results from the roughened coats, 
dilatation or aneurism of the vessel. It being thus possible, continues Dr. Hope, 
to distinguish with certainty the first sound of an aneurism from the first sound 
of the heart, whether natural or with murmur, the presence or absence of the se- 
cond sound of the heart orr an aneurismal tumour is unimportant; "yet even 
this sound can generally be traced up, with a progressive increase of intensity, 
either to its immediate source, the semi-lunar valves, or to the line of the aorta 
and pulmonary artery, along which and the sternum it is propagated as far as the 
clavicles." "The second sound of an aneurism is occasionally attended with a 
feeble murmur arising from the expulsion of a portion of its blood by the elastic 
contraction of its walls during the ventricular diastole." (p. 443.) But this is 
easily distinguishable from the murmur of semi-lunar regurgitation, by the lat- 
ter being audible along the course of the ventricles and by its being exceedingly 
prolonged, namely, through the whole diastole and period of repose. A diastolic 
mitral murmur would be too feeble to be heard in the situation of the aneurism. 

Dilatation of the aorta. The loudest and hoarsest aneurismal sound is that 
caused by dilatation, and it is the more grating the rougher the interior of the 
vessel. " Where the dilatation is confined to the ascending aorta, the sound, 
impulse, and purring tremor above the clavicles are stronger on the right than on 
the left side; and the sound along the mesial part of the sternum, the tract of the 
ascending aorta, is often superficial, and of a whizzing character." Purring tre- 
mor is greater in simple dilatation than in sacculated aneurism, inasmuch as it is 
particularly favourable to the production of eddying currents; it is, moreover, 
permanent, restricted to the space above and between the sternal ends of the cla- 
vicles, and always accompanied by the peculiarly hoarse murmur already de- 
scribed; whereas the thrill occasionally connected with anaemia is feebler, occurs 
when the heart's action is excited, pervades the adjoining arteries, and is accom- 
panied by a murmur of a soft character, as well as by a venous hum in the jugu- 
lars. In dilatation pulsation exists above the sternal ends of the clavicles only, 
and on both sides simultaneously, though if the enlargement be confined to the 
ascending aorta, it is stronger on the right side than on the left. 

Sacculated aneurism of the thoracic aorta has for its physical signs. 1. " A 
pulsation, both above and below the clavicles, but usually stronger below. If 
the tumour occupy the ascending aorta its impulse is most perceptible on and to 
the right of the sternum, often with a visible intumescence of the parts. If it is 
seated in the commencement of the descent, the pulsation and swelling incline to 
the left side." 2. An abrupt murmur similar to that described under dilatation, 
only somewhat feebler, and less rasping. 3. A purring tremor above the clavi- 
cles, but very rarely below, unless erosion of the bones has already occurred. 
(Hope, 3d ed., pp. 441 to 456.) . . , ^ . ^ • 

To what we have already said on the diagnosis ol other affections from thoracic 
aneurism, we may here add from Dr. Hope, that "■pulsating glands or other tu- 
mours in'thc anterior mediastinum arc not attended with the aneurismal sound. 
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or only in a slight degree; no impulse and tremor are felt above the clavicles; and 
symptoms of a disturbed circulation either do not exist at all, or do not corre- 
spond in severity with the magnitude of the apparent disease. Enlarged glands 
or other tumours above the clavicles, receiving pulsation from a subjacent artery, 
rarely occasion sound; if any exist it is a feeble whizzing, such as is produced 
by compressing an artery with the edge of the stethoscope. Both it and the pul- 
sation are' confined to the side affected. If the tumour can be grasped it will be 
felt not to dilate laterally during the ventricular contraction; and if it can be raised 
from the subjacent artery, its beating and whiff will cease entirely. An enlarged 
heart produces an impulse which is strongest at the apex, and decreases progres- 
sively on receding from it; the beating of an aneurism is stronger on the tumour 
than at some point intermediate between it and the apex of the heart; and in most 
instances it is stronger than even the beating of the heart itself. Hence an aneu- 
rism distinctly conveys the impression of there being two centres of motion, the 
tumour and the heart. Finally, the ventricular contraction of an enlarged heart 
produces an ordinary sound, but is not attended with aneurismal murmur or pul- 
sation above the clavicles." Varix of the jugular veins is distinguishable by the 
absence of sound and impulse, and by the compressibility of the tumour: but it 
is to be remembered that their swollen condition may depend on the pressure of 
an aneurism against the descending vena cava, as well as that of any other tu- 
mour. 

Aneurisms of the innominata, of the root of the carotid, and of the sub-clavian, 
where they have already attained to a considerable magnitude, are scarcely to be dis- 
tinguished from those of the arch of the aorta. It has indeed been suggested, that from 
the circumstance of their producing impulse and sound only on their own side of the 
chest and root of the neck, they may be discriminated from the latter ; but we 
apprehend that in practice this will often be found a very insufficient criterion, es- 
pecially in respect to distinguishing them from aneurism of the commencement of 
the descending aorta and adjacent portion of the arch. Their true nature may, 
however, frequently be recognised with some confidence from their accompany- 
ing impulse, sounds, and thi-ffl, being peculiarly supei^ficial and distmct The 
morbid murmur of sub-clavian and carotid aneurisms resembles, as Dr. Hope re- 
marks, the blast of a small hand-bellows, rather than the hoarseness of a forge- 
bellows. 

Aneurism of the descending thoracic aorta is generally much more difficult of 
recognition than that seated higher up, as there rarely exists any externed pulsa- 
tion indicative of its presence. The symptoms which occasionally point to it are 
pain in the corresponding portion of the back, a thrilling tremor imparted to the 
hand firmly applied there, and a hoarse single bellows murmur, much stronger in 
this situation than in front over the heart, together with impaired respiration in a 
portion of the lung, without any other evidence of pulmonary disease, as like^v^se 
dysphagia seated low down in the chest. The absence of such symptoms as are 
peculiarly indicative of aneurism of the arch or commencing aorta, as numbness of 
the arm, resiliency of the pulse, unequal pulsation at the two wrists, swelling at 
the root of the neck, stridulous respiration, may aid us still farther in locahzing the 
disease in the descending portion of the vessel. A strong double jogging impulse, 
in the absence of adhesion of the pericardium, and of displacement of the heart to 
the front of the spine, is proposed by Dr. Hope as a new sign of an aneurism of 
the descending aorta, or other tumour situated behind the heart, so as to push it 
forward. When the descending aorta is the seat of the aneurismal tumour, the 
left lung is the most likely to suffer from its pressure, and it is into the pleui'a of 
this side that fatal haemorrhage is most apt to take place. 

Dilatation of the Pulmonary Artery. 

This is very rare. Its presence, according to Dr. Hope, may be ascertained 
when very considerable, by the existence of an abnormal pulsation, and purring 
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tremor between the cartUages of the second and third ribs of the left side, together 
with an extremely loud, superficial, and harsh sawing sound, decreasing down- 
wards towards the heart, and at the same time not appreciable above the clavicles; 
and the evidence will be greatly strengthened if there exist an obvious prominence 
in the above-mentioned situation. 

A sacculated aneurism of the ascending aorta, if so large as to reach to the left 
side of the sternum, would cause so extensive a dulness, or so great an obvious 
tumour, that it could not readily be mistaken for the disease in question. Besides, 
in the former there would exist pulsation, murmur or tremor above the right cla- 
vicle also, or on the right side of the sternum, or above both clavicles-. 

Aneurism of the Abdominal Aorta. 

The aorta, in its passage through the abdomen, being, as well as its branches, 
closely embraced by innumerable nervous filaments proceeding from the solar 
plexus, the irregular or sacculated dilatation of any portion of the vessel is gene- 
rally productive of a set of very painful and often extremely embarrassing symp- 
toms, which vary remarkably in their site and character in proportion as the 
tumour increases in bulk and comes to press on new parts. There is scarcely any 
organ within this cavity, which has not, at one time or other, presented from this 
cause notable derangement either of a nervous or functional, or of an inflammatory 
character : and the concatenation of disorders has sometimes been so intricate, 
that we have known many of the first practitioners in Europe to have been con- 
sulted in succession without any of them even surmising the real source of the 
complicated evils. Thus a case of this kind has been alternately viewed as an in- 
stance of inveterate rheumatism of the lumbar and abdominal muscles, — as neu- 
ralgia of the sympathetic and associated nerves, — as aggravated dyspepsia, obsti- 
nate constipation, and violent colic, or even stricture of the rectum — as hepatic or 
renal affection, diseased spine, or psoas abscess.* 

From all this it is apparent that the general symptoms of abdominal aneurism 
are, especially when taken separately, in the highest degree fallacious and per- 
plexing. There is often intense pain, though generally of an intermittent charac- 
ter, in the loins, lancinating occasionally upwards and forwards into the hypochon- 
driac regions and abdominal muscles, and downwards into the testicles and lower 
extremities, the latter being at times cramped or convulsed, or at length even 
completely paralyzed, as are likewise the bladder and rectum, where the tumour 
by its pressure comes to interfere with the functions of the spinal cord ; and under 
the same circumstances even perfectly formed tetanic symptoms (opisthotonos and 
emprosthotonos) have been known to occur. 

Where the sac is so placed as to be closely bound down by the crura of the 
diaphragm, acute pain is often felt in the attachments of this muscle all round, espe- 
cially if the enlargement takes place in an upward direction ; and as it often by its 
bulk greatly impedes its motions, and sometimes, moreover, bursts at length into 
the pleurae, it is not exti^aordinary that severe pulmonary distress should occa- 
sionally be complained of, particularly in the latter stages of the disease. The liver 
is sometimes thrust down by it below the margin of the ribs, and many of the 
symptoms of even an acute hepatitis have been occasionally induced. One of the 
commonest features is vehement colic not unlike that produced by lead, of fre- 
quent recurrence, and aggravated by the constipation and flatulence so frequently 
present in this affection, as also by particular postures; and it has been ascribed, 
together with the occasional occurrence of nausea and vomitmg, and pain and 

* See, in confirmation of this, the very interesting case of Mr. Mayne, by Dr. Beatty, in 
the fifth volume of the Dublin Hospital Reports^ and various recent ones in other medical 
journals. — Author, 
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tenderness at the pit of the stomach, to sympathy of the alimentary canal with the 
injured coats of the artery, but with still greater probability to the pressure made 
by the tumour on the nerves of organic life. The pulse is unaffected throughout 
a great part of the duration of the disease, and the appetite in some cases very 
good, whilst the effects of indulging it are by no means productive of the rapidly 
injurious consequences which are sure to ensue where the same abdominal organs 
are the seat of idiopathic disorder. 

Of the physical signs, the most characteristic, where it can be detected, is doubt- 
less the existence of a fixed pulsating and somewhat compressible tumour in the 
course of the aorta, which can sometimes be very satisfactorily ascertained through 
the abdominal parietes, and even its outline traced out by the firm application of the 
stethoscope or points of the fingers over its confines, and this especially when the 
enlargement is seated in the front or sides of the vessel, and not so high up as to 
be tightly tied down by the diaphragm. In making such an examination, the pa- 
tient should be in the recumbent posture, with the knees and chest raised, so as fully 
to relax the abdominal parietes, and a period selected at which the stomach may 
be empty, and the bowels have been well cleared out by an aperient, especially if 
there is reason to apprehend the presence of scybala in the intestinal canal. It has 
been farther suggested by M. Piorry, that by pressing firmly with one hand on the 
abdomen, and the other at the same time on the spine, we may form a tolerable 
guess as to whether there is a greater thickness of solid parts than natural, and 
still more accurately if we have recourse to the callipers used by midwifery practi- 
tioners. Percussion may also at times afford us material aid, by revealing a pre- 
ternatural degi'ee of dulness where the tumour is large. 

By auscultation a bellows murmur of a brief and generally of a rough character 
is very commonly to be recognised in the epigastric region or lower down in the 
abdomen, and sometimes also in the corresponding portion of the spinal column : 
it may be conveyed downwards for some distance below the point where it origi- 
nates, but rarely extends upward, so as to give rise to its being confounded with 
morbid sounds in the heart. It is sometimes accompanied here, as in other situa- 
tions, with a vibratory thrill, perceivable on the firm application of the hand over 
the part. This sensation becomes most evident in those cases where the tumour 
has already caused the destruction of a portion of the vertebrae and heads of the 
adjacent rids, and begun to form a distinct prominence in the dorsal or lumbar 
regions. 

In some rare instances the pulsation of the tumour has been double, a phenome- 
non generally ascribable to its spreading upwards into a close contiguity with the 
heart, and the consequent transmission of the action of the latter. 

In respect to the bellows murmur as connected with aneurism of the abdominal 
aorta, Dr. Corrigan has observed, that in some cases where it is altogether imper- 
ceptible in the erect posture, it may be rendered quite distinct by causing the pa- 
tient to assume the horizontal one, — a fact which he explains in conformity with 
his views of the mode of generation of this sound; namely, by the reduction of the 
hydrostatic pressure within the sac, the consequent relaxation of its parietes, and 
greater facility of vibration under the influence of the current-like motion of the 
blood simultaneously produced. According to Dr. Graves, by elevating tlie pelns, 
and depressing the thorax, the intensity of this phenomenon, whether the pulsation 
be aneurismal or merely nervous, may be still farther increased. 

In regard to dio gnosis, it must be recollected that abdominal pulsation may ori- 
ginate, as already intimated, under very dissimilar conditions, nervous, inflamma- 
tory, and obstructive, quite independent of aneurismal disease. When either the 
pulsation or the accompanying bellows murmur depend on scirrhous or other 
tumours of tlie viscera, stomach, pancreas, liver, &c., on the distention of the intes- 
tines by hardened faeces, or conglomerated masses of worms, the impulse will be 
of a less truly expansive character, as ascertained by the lateral application of the 
hand or stethoscope, and the sound of a less hoarse and grating kind. In case of 
the existence of fungus haematodes or other very malignant form of disease, the 
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general aspect of the patient, the rapid wasting, and perhaps also the greater con- 
stancy of the pain in respect to site and duration, may aflford useful aid in the 
tormation of the diagnosis. Where the augmented pulsation is connected with the 
pressure and conducting power of a serous effusion in the peritoneal sac, the sen- 
sation of fluctuation, on striking the parietes, will serve to elucidate the true nature 
of the case. Though organic disease of the heart very commonly co-exists with 
aortic aneurism, yet in some instances it is only simulated, the organ being dis- 
placed, and its action deranged in a very remarkable degree, by the pressure of 
the tumour. Aneurisms of the branches of the aorta, as the coeliac axis, mesen- 
teric arteries, &c. may generally be distinguished in their earlier stages from those 
of the aorta by their greater mobility. 

When an aneurism has burst into the cellular membrane behind the peritoneum, 
an accident which has sometimes been survived for a very considerable period, 
pulsating tumours will manifest themselves in various situations, in the lumbar, 
iliac, or hypochondriac regions, with a corresponding increase of dulness on per- 
cussion, and a diminution of the previously existing circumscribed enlargement of 
the aorta. The magnitude to which ventral aneurisms sometimes attain before 
becoming ruptured is enormous : thus in a case recently detailed by Sir David 
Dickson in the Medico-chiriirgical Tramaclions, the tumour which originated 
by a kind of neck from the back of the aorta about two inches above the coeliac 
axis, expanded over the whole abdomen with the exception of the caecal region, 
and protruded in a conical form under Poupart's ligament, where it might have 
been mistaken for an aneurism of the external iliac artery. 

Treatment of aortic aneurism. The two principal indications to be held 
steadily in view in the management of this affection, as tending in all cases materi- 
ally to retard, and in some even to arrest its progress, are— 1st, to keep the 
action of the heart within moderate bounds — and 2dly, to reduce the quantity of 
circulating fluid without impoverishing its quality. It is under these conditions 
that the distending impulse within the tumour being restrained, whilst the capacity 
of the blood to coagulate and form firm and adherent fibrinous concretions is un- 
impaired, the current through the sac becomes limited, the parietes strengthened, 
and the best chance afforded for the filling up of its cavity with organized matter. 

Q,uietude of mind and body, or rather the avoidance of all fatiguing exercise of 
either — the enjoyment of a pure air and easy gestation at frequent short intervals, 
so as to support the general tone of the system and promote the due performance 
of the secretory and excretory functions — a dry and moderate but not a very low 
diet — and attention to the state of the alvine evacuations, which are so often 
irregular (and not without great aggravation of many of the symptoms, especiEilly 
where the aneurism is situated within the abdomen,) — are points of great impor- 
tance and very general application. 

Where there is plethora of the system at large, congestion or inflammation in 
the lungs or any other important organ, the early but moderate employment of 
venesection is for the most part demanded, and either this or the application of 
leeches over the seat of the disease, together with the exhibition of digitalis, should 
be had recourse to where the aneurismal sac or the parts on which it bears be- 
come the temporary seat of increased action and augmented pain ; and opiates 
and other anodyne remedies externally or internally employed, together with 
counter-irritants, will often prove valuable auxiliaries. With regard to leeching, 
however, there is a caution necessary — namely, not to practice it in those cases 
where the tumour has already advanced so near the surface that there is great ten- 
derness along with redness or other discolouration of the skin, which has now be- 
come thinned and coherent, lest the irritation of the leech-bites might accelerate 
the sloughing process. 

As to the propriety of enforcing the rigid plan of treatment practised by Val- 
salva and Albertini, which has already been alluded to in the section on hypertro- 
phy of the heart, there has long been some difference of opinion. The voice of the 
more judicious part of the profession and of nearly all those who have of late 
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devoted their attention more particularly to the treatment of cases of internal 
aneurism on a large scale, is we think at present decidedly adverse to its employ- 
ment, except perhaps in individuals of a very robust constitution. We do not 
mean at the same time to insinuate that it is equally rarely applicable as an ad- 
junct in the treatment of aneurism of the extremities, or in such situations as are 
within the reach of local applications ; as ice, evaporating lotions, compression, and 
such other means as are daily employed by surgeons for reducing the size of pul- 
satory tumours and promoting the coagulation and organization of their contents. 
In aneurisms of the aorta, however, an extremely lowering system is generally 
found to do more harm than good, by inducing arterial reaction or a nervous and 
irritable state of the constitution incompatible with healthy reparatory action in 
any part of the system, by weakening the coats of the artery as well as by giving 
rise to a thin watery condition of the blood by which even the existing laminated 
concretions, so far from being augmented and consolidated by plastic lymph, are 
apt to get detached and washed away, one great bulwark against fatal rupture 
being thus speedily removed. In those rarer cases where the state of the general 
health and strength and the power of maintaining a rich state of the blood, almost 
in spite of an extenuating diet and reiterated venesection, are such as to induce 
the practitioner to recommend, and the patient to submit to the full employment 
of the Italian method, strict confinement to the horizontal posture and the most 
perfect rest must be simultaneously enjoined, along with the unwavering perseve- 
rance for months in order to give this treatment any chance of success. Half 
measures here are worse than nugatory, as they would only impair the general 
health without holding out any rational prospect of beneficially modifying the local 
disease ; whilst their precipitate renvmciation after having been unnecessarily em- 
ployed for a time, would soon give rise to its turn in the additional inconvenience 
of an artificially created plethora. Of the numerous cases supposed to have been 
cured in former days by Valsalva's treatment, not a few were probably altogether 
exempt from organic disease, the method of diagnosis being then very imperfect. 

With a view to augmenting the coagulability of the blood the super-acetate of 
lead in half grain or grain doses thrice a-day, guarded if requisite with opium, has 
been occasionally employed in Germany and France, as well as in this' country, 
with some appearance of benefit. Its effects must however be carefully watched, 
and any irritation of the gastro-intestinal mucous membrane subdued by the exhi- 
bition of oleaginous purgatives and other remedies appropriate to cases of poison- 
ing by lead. 

It appears incontestable, from several cases recently published by the most 
competent observers, that a tonic treatment, along with a reparative and rather 
generous diet, is in many instances much more applicable than the opposite; it 
has occasionally, indeed, been productive of the most marked and immediate re- 
lief of the intense neuralgic suffering, the colics, muscular pains, &:c., by which 
abdominal aneurisms are so often accompanied; whilst a very lowering plan has 
seemed in the same individuals as decidedly injurious, both in respect to the se- 
verity of the symptoms and the progress of the disease towards a fatal result.* 

In advanced and aggravated cases of thoracic aneurism, the paroxysms of dysp- 
ncBa, the harassing cough and dropsical symptoms which at length set in and add 
so heavily to the patient's sufferings, may often be for a time relieved by the 
moderate exhibition of mercury combined, according to circumstances, either with 
digitalis, squills, ipecacuanha, or sedatives, together with the occasional though 
very sparing employment of the lancet in moments of peculiar exasperation, es- 
pecially when connected with inflammatory action. The use of purgatives as 
Avell as of diuretics is calculated to procure considerable temporary alleviation 
under some of the above circumstances. 

The frequent co-existence of disease of the heart, often of a yet more hopeless 

* Sec Dr. Beatty's case, before alluded to; Dr. Frazer, cited by Dr. Stokes in the fifleenth 
number of the Dublin Journal of Medical Science ; Dr. Graves, &c. — Author. 
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nature than that of the aorta itself, is never to be lost sight of in the regulation of 
our treatment, any more than in the formation of our prognosis. But though this 
complication may prevent us from entertaining any the most remote hopes of 
curing the disease, still much may be done to render the remnant of existence 
more endurable, chiefly by the exhibition of such medicines as tend to moderate 
and regulate the action of the heart; and amongst the most influential of these pal- 
liatives, according to the recent clinical researches of Dr. Lombard of Geneva, 
and in conformity with previous experience, are to be reckoned assafoetida, cam- 
phor, and polygala seneka— remedies which, though peculiarly suited to those 
cases oi palpitation or excessive action of the heart connected with nervous ex- 
citability, or dilatation and feebleness of the organ, are yet not inappropriate, 
even in those where the heart, though hypertrophied, has to struggle with an 
almost overpowering obstruction. To the debilitating system he is no less averse 
than was the late M. Dupuytren, and are most of the best recent British and 
American authorities. 



DISEASES OF VEINS. 

General observations on diseases of tlie veins and their functional derangement. 

Diseases of the veins were long much overlooked; but have of late years, or 
since John Hunter drew particular attention to them, been investigated with great 
success by a host of distinguished pathologists.* The lesions to which they are 
subject dififer very considerably in many respects from those of arteries, in con- 
sequence of their dissimilarity of functions and structure. Thus there is nothing 
in their composition analogous to the middle or yellow fibrous and elastic coat of 
the last-named vessels, with its marked tendency to disease and destruction from 
the deposition of steatomatous and osseous particles; and as all the venous coats 
are of a nearly equally yielding nature, when dilatation ensues it assumes neither 
the form nor local magnitude of the ordinary or sacculated species of arterial aneu- 
rism, but rathei that of a general enlargement and flexous elongation of the trunk 
of the vessel in a considerable portion of its course as well as of its ramifications. 
The veins, moreover, are not exposed to the director pulsatile shock of the heart, 
and consequently the manner in which their enlargement is efl^ected is very unlike 
that by which the arteries are dilated. Again, the veins are much more apt to 
contain puriform and other morbid matters than the arteries, both from a greater 
proneness, after slight injuries received, to take on and propagate the inflamma- 
tory action in a diflfused form along their inner membrane; as well as from their 
connexion with the function of absorption, and their office of returning the blood 
from the various organs often the seat of disease. And farther, the blood coagu- 
lates much oftener, and more readily in the class of vessels which we are now 
considering, on account, probably, of ite slower and more equable motion and its 
peculiarity of composition; and partly, it may be also, in consequence of a smaller 
supply of the nervous ramifications, and a lower degree of vitality in their coats, 

» We refer particularly to the contributions of Baillie, Hodgson, Brodie, Meckel, Otto, 
Davis, Travers, Lawrence, Dance, Ribes, Breschet.Carmichael, Velpeau, Marechal, Rochoux, 
Bland'in, Bouiliaud, Lee, Gendrin, Piorry, Louis, Cruveilhier, Carswcll, Ward, and Andral. 
For a great proportion of the facts in the summary of venous pathology, here presented to the 
reader, we are indebted to the Anatomie Pathologique of the last-named author (vol. ii. sect. 3,) 

invaluable work, which should early be put into the hands of every medical student.— Ati- 
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as well as from their greater proneness to the effusion of coagulable lymph, and 
the more frequent presence of pus, either of which may constitute a nucleus for 
the commencement of the transformation. 

The functional derangements of the veins which, in conformity with the ar- 
rangement we have hitherto adopted, should precede their inflammatory and 
organic changes, have been already in part noticed in previous portions of this 
treatise, when speaking of the preternatural pulsation of the jugulars and veins of 
the extremities, and the remittent humming sound heard in the neck, &c. A 
continuous buzzing sound has occasionally been perceived in this last situation, 
and also below the sternal ends of the clavicles, where an aneurism of the aorta 
presses on the venous trunks in the upper outlet of the chest — and any other 
tumour similarly placed would probably have the same effect. 

The veins throughout the body are sometimes, moreover, in an unnaturally re- 
laxed condition, their caliber being modified to an unusual degree by variations of 
temperature; and they are farther liable to be greatly over-distended, and even 
rendered varicose over the abdomen, legs, arms, &c., by the obstacle to the re- 
turn of their blood which exists in cases of organic disease of the heart, or of pres- 
sure on any of their great trunks. But on these states, as being for the most part 
only symptomatic of disease in other parts, it is unnecessary here to dwell. 



PHLEBITIS, OR INFLAMMATION OF VEINS. 

Anatomical characters. — Secondary purulent deposites in orgfans. — Secondary organic inflam- 
mations and symptomatic fever. — Causes. — Piileginasia alba dolens. — Treatment of phlebitis 
and phlegmasia dolens. 

There has been the same difficulty in determining what anatomical proofs are 
to be admitted as decisive of the existence of phlebitis, as in the case of arteritis 
already treated of. The veins are even more prone to reddening by sanguineous 
imbibition than the arteries, both on account of their structure, and also of the 
greater quantity of blood generally contained in them in the moribund state, and 
after death. The hue thus imparted to them is, as we should expect from the 
colour of the blood within them, of a darker tint, and generally penetrates deeper, 
often entirely pervading their several tissues. 

Anatomical characters. To establish indubitably the existence of venous in- 
flammation, there must co-exist with redness of a lighter (more pinkish or 
browner) tint than that just spoken of, distinct vascular arborizations, or fine ca- 
pillary injection in their walls, along with infiltration of their structure, the effu- 
sion of coagulable lymph or pus, or the existence of ulceration on one of their 
surfaces. The lymph so poured out may occupy either the exterior of the 
vessel, and so lead to its agglutination to surrounding parts, or else be poured out 
into the substance of its coats, or rather between them into the connecting cellu- 
lar membrane, and so give rise to their morbid thickening; or finally, into its cali- 
ber, when, if in considerable quantity, it will necessarily obstruct the passage of 
the blood; or, if more thinly spread over its interior, it will assume the form of a 
false membrane lining its surface; and it is susceptible, under both these circum- 
stances, of becoming at length organized into cellular tissue. It is thus that 
veins which have once been the seat of inflammation, are occasionally found con- 
verted into dense and impervious cords, whilst the office is supplied by collateral 
trunks in a state of preternatural dilatation. When the effusion is of a purulent 
nature, it may likewise exist in any of the three situations just indicated. If on 
the outer surface, the cellular membrane in which the vessel lies imbedded may 
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• T°Ih^ ^^^^ ^^ extensive suppuration; when it takes place, on the contrary, I 

inio me cavity of the vein, it often co-exists with a coagulum of blood, by which 

tne circulation through the vessel is stopped. The purulent matter is sometimes 

actually enveloped in the clot, and when thus situated has been supposed bv An- 1 

aral occasionally to originate within it, either by a process of transformation or of ! 

secretion; a supposition, however, which is still by many looked upon not only i 

as merely hypothetical but unnecessary. 

As to the pus so often found in the interior of the veins, it must be recollected ' 

that its source is frequently quite independent of inflammation of the coats of ' 

these vessels, being introduced into the torrent of the circulation either from ulce- ] 

rated surfaces, or purulent deposites in other organs through which they pass, or i 
trom which they arise. Thus the veins returning the blood from an inflamed or 

cancerous uterus, from dysenteric ulcerations of the intestines, from a suppurating ! 
portion of the brain, from carious bones, or from joints or stumps in which the 

suppurative process is going forward, very frequendy contain such matter. | 

Inmany instances the puriform matter, whether it be kept up by the veins in 
the ••i^ just indicated, or secreted from their lining membrane, or finally sepa- ' W*» M Kir| 
rated directly from the blood contaminated or altered in its constitution, is sub- "* ' 
sequently, as M. Dance, Rose, and others have shown, deposited in distant points , 
of the system, as the serous cavities, the lungs, liver, spleen, joints, and cellular I 
membrane, and more rarely in the kidneys, and even in the heart. The quantity j 
of these deposites is probably, in some instances, still farther augmented by a pro- ^ 
cess of suppuratory inflammation, excited by the presence of the pus, (or con- 
taminated blood) in the capillaries of the organs to which it is carried, as the pain \ 
occasionally felt during life, and the softening redness or ulceration of the adja- 
cent tissues, sometimes observed on dissection, seem sufficiently to evince. ' 

The lungs and liver, and especially the former, are the organs into which these , 

secondary purulent infiltrations most commonly take place. They usually pre- I 
sent themselves in the form of deposites, varying in size from a pea to a walnut, or 

somewhat larger, disseminated through the structure of those viscera, which are \ 
generally unnaturally red in their immediate vicinity. They differ from ordinary 
abscesses in being neither encysted nor concentrated into one place. According to 

M. Dance, the affected portions present, in their earliest stage, the appearance of I 

local sanguineous infiltrations ; these subsequently have a very dark firm nucleus i 

in their centre, which gradually becomes white and soft, and assumes all the cha- j 

racters of true pus. Whether the increased vascularity which surrounds these depo- | 

sites is to be considered their cause or consequence, admits of dispute. M. Dance, I 

like Mr. Arnott, is persuaded that whenever purulent deposites of this kind take ; 

place, phlebitis and an altered state of blood arising therefrom, have always pre- ' 

ceded and led to them. Their occurrence in the liver, in connexion with injuries j 

of the head (in which phlebitis, originating either in the injury done to the soft : 

parts or to the bone, appears to be the connecting link,) had long ago attracted the ' 

attention of surgeons, but Morgagni had the merit of showing that the other vis- i 

cera were not exempt from similar secondary disease in those cases. I 

Phlebitis is often attended with marked inflammation of the membranes of the * 

brain ; and in several instances the eye has been rapidly destroyed, the cornea j 

becoming opaque and the whole globe red and swollen, and eventually bursting j 

or becoming totally disorganized ; several examples of this destruction of the eye .J 

in the puerperal state have been recorded by Dr. M. Hall and Mr. Higginbottom ; j 

and it has also been known to take place after the tying of the saphena, and after j 

the inflammation and obliteration of the jugular vein. ;, 

An inflammatory condition of the organs from which the veins spring, or through i 
which they make their way, become, not unfrequently, on the other hand, commu- <, 
nicated to the coats of these vessels. This has been particularly observed, in re- | 
spect to the cutaneous surfaces in which the local inflammation arising occasion- 
ally from even very slight injuries is, in certain states of the constitution, readily ;: 
imparted to the lining membrane of the veins, and through their medium give rise ] 
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to dangerous diffuse cellular inflammation. M. Ribes, in particular, speaks of 
having met with an inflammatory condition of the veins, characterized by redness, 
thickening of their coats, and a pseudo-membranous effusion lining their cavity, 
in cases both of simple and phlegmonous erysipelas ; and Andral has noticed a simi- 
lar appearance in the vena porta;, in connexion with disease of the liver and intes- 
tines. 

Thus, then, it appears, inflammation of the veins may either be the cause or the 
consequence of inflammation in other organs ; and from the rapidity with which 
the diseased action spreads along their inner coat, and the facility of transport or 
morbid products in these vessels, it is evident how important a part they must 
needs play in the propagation of diseases ; and even their obstruction, though it may 
form a barrier against the farther transmission of the contaminating matters, be- 
comes in its turn the source of a new set of evils, painful swelling of the parts 
beyond such obstruction, general dilatation of the collateral and subordinate veins, 
or even obliteration of many of the latter by the coagulation of the blood within 
them. 

The local signs of phlebitis, when so superficially seated as to fall uWl^'the 
cognizance of our senses, are pain, greatly increased on pressure, swelling, stiff- 
ness, and occasionally redness, in the course of the vessel, generally extending 
upwards towards the heart in the direction of the current, more rarely spreading 
downwards, or in both directions. Where it has supervened on a wound in the 
vessel, as after the operation of venesection, a minute quantity of pus generally 
makes its appearance at the aperture ; and after the inflammation has begun to 
abate, and the swelling at the surrounding cellular membrane has decreased, the 
indurated vessel may be felt rolling beneath the finger like a cord knotted at in- 
tervals. 

The formation of matter is generally preceded by flying pains in different parts 
of the body, and accompanied by well-marked and repeated rigours. 

The accompanying fever, especially in the advanced stage of the affection, is of 
a low or typhoid kind, characterized by great prostration, irritability, and anxiety, 
a very rapid pulse which soon becomes feeble and occasionally intermittent, hurried 
breathing, frequent nausea, meteorism, and tenderness of the abdomen, black 
sordes on the tongue and teeth, and muttering delirium, with a wild haggard look, 
and yeUowish or discoloured skin. Such at least is a picture of the more aggra- 
vated cases as they draw towards their fatal termination. This form of fever, 
which bears a close resemblance to that induced by the injection of putrid matters 
into the veins, seem to occur especially in those cases where the purulent secretion 
becomes freely mingled with the blood so as to deeply alter its constitution, but 
doubtless may depend also in some degree in other cases on the rapid diffusion of 
the inflammatory process along the inner lining of the vessels. Mr. Arnott, how- 
ever, has proved satisfactorDy that the former is much the more influential cause 
of the two, for the worst general symptoms very frequendy occur where but a very 
small portion of the vein is in an inflammatory condition. The larger the vein 
affected the greater is the danger, generally speakuig, as the chances of its speedy 
obliteration and of the insulation of the purulent effusion and arrest of the inflam- 
matory process are much less. 

Causes. Phlebitis very rarely originates spontaneously, but may be almost inva- 
riably traced either to some injury done to the vessel itself, or else to the commu- 
nication of inflammatory action from some contiguous tissue. Amongst its more 
ordinary causes may be enumerated all those operations in which veins of a cer- 
tain magnitude are either wounded or tied, of which but too many examples pre- 
sented themselves a few years ago, from the practice then prevalent of attempting 
to obliterate varicose veins by the knife or ligature. Instances of it are also not 
unfrequently afforded by the simple operation of venesection, especially where the 
lancet has been either blunt or dirty, or recently employed in operating on some 
diseased part, or where the incision having been made transversely, the orifice has 
long remained gaping or exposed to the air, or the limb been too fieely used before 
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the wound has perfectly healed. The state of the health has also a marked influ- 
ence m predisposing to the diseased action in question, and thus very slight injuries, 
which would have no ill effect in a healthy constitution, are often sufficient to induce 
this tormidable disease in the irritable and unsound. Again, whether the suppura- 
tive or adhesive action shall predominate, and consequently the degree of danger at- 
tending the case, depend in a considerable degree on the previous state of the pa- 
tient. It has appeared to M. Gruveilhier that operations or injuries affecting bones 
are peculiarly apt to be followed by venous inflammation. He has very often de- 
tected it after amputations in connexion with profuse suppuration within the shaft of 
the bone, and along with the purulent deposites in distant organs already spoken 
of; and remarks that a large proportion of the patients operated on in the Hotel 
Dieu, are cut off more particularly by lobular pneumonia thus induced. The 
fatal erysipelatous inflammation of new-born infants seems occasionally to depend 
on suppuration within the umbilical vein, from the injury done to the cord after 
birth. Phlebitis is farther known to originate in exposure to cold, either by a 
current^ of air directed against the limbs, or by standing long in cold damp situa- 
tions. "Tn instance where gouty inflammation was transferred to the coats of a 
varicose vein is upon record. One of the most frequent of the causes of phlebitis 
is indubitably the existence of ulcers, either on the surface of the body or in its 
interior, as in the bowels, uterus, &c. We knew of an instance where the care- 
less introduction of the pipe of an enema syringe, so as to injure a tumour seated 
within the rectum, gave rise to a general swelling of the lower extremity and 
well-grounded suspicions of the existence of inflammation of the femoral vein; 
and a French writer mentions a similar result from the introduction of a catheter 
into a diseased bladder. Pressure, if firm and long-continued, as by a tumour, a 
ligature round a limb, or other external cause, has likewise in many cases suf- 
ficed to induce inflammation in a subjacent vein, a circumstance the knowledge 
of which has been taken advantage of by Mr. Travers to effect the obliteration of 
varicose veins. Phlebitis in the superficial veins of the leg has ensued even upon 
a blow on the skin. 

Phlegmasia alba dolens. Inflammation of the internal and external iliac and 
femoral veins has often been found to exist in puerperal cases, in connexion with 
the disease of the lower extremity, commonly known under the name of Phleg- 
masia Alba Dolens. This affection, which commences within from one to five 
weeks after delivery, is characterized by a very painful elastic swelling of the 
limb, which, though unnaturally hot and exquisitely tender, is of a pale colour, 
whitish and shining. Unlike ordinary oedema, it does not pit on pressure. From 
the stiffness of the part, and the impairment of the functions of its nerves, the 
power of motion is almost or altogether lost. The affected leg is often twice the 
size of the other, the swelling generally reaching its height within forty-eight 
hours from its commencement, and being for the most part preceded by rigors 
and a sense of uneasiness in the loins, lower part of the belly or groin, and more 
rarely by well-marked peritonitic symptoms. 

Sometimes, but rarely, both limbs are affected, either successively or together. 
There is commonly much fever, a rapid pulse, with headach, thirst, foul tongue, 
and nausea. The acute stage is generally over in about a fortnight, but the limb 
often remains swollen and feeble for a length of time after, and we have seen it 
continue so for life along with painful varicosity of the superficial veins and great 
sufllering from all prolonged exercise or standing. In a very few cases the pa- 
tient has been cut off in the early stage by the violence of the accompanying 
general symptoms. This affection was described by Mauriceau so far back as 
the end of the seventeenth century; though, it is true, pathology is still litigated, 
and the theories which have been framed to account for its nature and origin are 
very various. Puzos and Leveret fancifully ascribed it, in consequence probably 
of its colour, to the translation of the milk to the limb; White, and Brandon Trye, 
to rupture of the lymphatics, or their obstruction by the pressure of the head of 
the foetus af^ainst the brim of the pelvis; and Dr. Hull to a general inflammation 
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of the whole limb, its muscles, cellular membrane, and inferior surface of the 
true skin, and occasionally extending even to its great vessels, along with a rapid 
effusion of serum and coagulable lymph into the sub-cutaneous cellular tissue. 
Dr. Davis, M. Bouillaud, and Dr. R. Lee, have endeavoured to show that the 
affection is altogether dependent on phlebitis, asserting that the iliac and femoral 
veins are invariably found, either containing pus, or thickened and contracted, or 
plugged up by a coagulum of blood, or by plastic lymph; and the last-named 
author believes farther, that the inflammatory action is always imparted to the 
veins in question, by the uterine vessels in a similar state. According to M. 
Dance likewise, phlebitis has very often its origin in inflammation of the uterus 
after delivery; but Velpeau supposes it to commence rather in suppurative inflam- 
mation of the pelvic articulations, and the subsequent introduction of pus from 
this source into the veins by absorption. Many pathologists, however, are still 
averse, and Ave think with reason, to ascribing such an exclusive influence to the 
veins in the production of the swelled leg of lying-in women, believing that they 
are only implicated in common with, or even subsequently to several other tissues, 
more especially the sub-cutaneous cellular membrane, the inferior suriaSfe'of the 
cutis vera and the superficial nerves; for the swelling here, unlike that induced 
by the ligature of a vein, most frequently begins in the groin, labium, and thigh, 
and afterwards spreads downwards, in place of always manifesting itself first in 
the distal extremity of the limb, and it is accompanied, moreover, by an acute 
neuralgic tenderness diffused over the whole surface, and not met with in the 
same degree in cases of pure phlebitis, in which the pain and sensibility to pres- 
sure are more localized in the course of the vessels. Again, in phlegmasia dolens 
the swelling is not oedematous, but from the quantity of coagulable lymph poured 
out it is tense and elastic, and when the disease is fully formed rises immedi- 
ately after pressure, and cannot be evacuated in almost any degree by puncture 
or incision; and finally, the type of the accompanying fever is very dissimilar to 
that in indisputable phlebitis, and the rate of mortality is incomparably lower.* 

An affection of the lower extremities, somewhat similar to phlegmasia dolens, 
has been occasionally noticed after abortion, and likewise in connexion with can- 
cerous ulceration of the uterus, or after the removal of polypus from that organ, 
in elderly women,t and even in individuals of the male sex an analogous swelling 
of the limb has sometimes presented itself when individuals were labouring under 
inflammatory or organic diseases of the organs within the pelvis, as the rectum 
or bladder. Thus, Dr. Charles Forbes and Mr. Holberton have each recorded an 
instance of its occurrence in young men in the advanced stage of phthisis, where 
it probably had its source in ulceration of the large intestines, and to the commu- 
nication of the inflammatory action to the veins. 

To Dr. Tweedie the merit is due of fixing the attention of practitioners on an 
inflammatory and very painful swelling of the limb, occumng in or after fevers.J 
It had previously been cursorily alluded to by Dr. Cheyne, of Dublin, and similar 
instances have been recorded more recently by Drs. Graves and Stokes. § It 
differs, as Dr. Treedie has pointed out, from the passive oedema of the lower ex- 
tremities, also occasionally one of the sequelae of protracted fever, in being ushered 
in by rigors and renewed febrile symptoms, in generally attacking but one leg, 
which becomes exquisitely tender, and in commencing comnionly'in the upper part 
of the thigh and thence extending downwards, and in not retaining the impres- 
sion of the finger. The swelling, like that in the puerperal state, is colourless. 

• See Dr. Johnson, in No. XXII. of the Medico C hi rurgical Journal, and in previous num. 
bcrs ; also Vr. Graves's Lectures. 

t I-awreucc, in Medico Chirtirgical Transactions, vol. xvi, 

t Ed. Med. uud Surg. Journ. vol. xxx. p. 25S. 

§ The earliest notice of it we have met with is Mr. Bellot's case, as detailed bj himself in 
Fcjrif/'s Medical Hisloiies and Rcjlcciions, vol. iii. p. 187. 
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The superficial cutaneous veins are occasionally much dilated * and the power of 
moving the limb almost totally lost. It has been viewed by the author just named 
a^ an acute mflammation of the cellular tissue, demanding very active local anti- 
pniogistic treatment It has, though very rarely, gone on to suppuration, and is 
occasionally, as remarked by Drs. Graves and Stokes, complicated with inflam- 
mation of the cavities of the joints. A similar swelling has also been noticed in 
the upper extremity, in conjunction with intense pain and inflammation in the cel- 
lular tissue about the breast. 

Treatment of phlebitis. From the state of depression which commonly exists, 
general blood-letting is rarely admissible. The free and repeated application of 
leeches over the inflamed portion of the vein constitutes the chief part of the 
treatment, with which the use of mild aperients and diaphoretics is to be combined, 
and, in severe cases, the antiphlogistic influence of calomel in combination with 
opium or antimony, or both, ought early to be had recourse to ; digitalis has like- 
wise been recommended, but it is of such more dubious efficacy. 

The affected part should be placed in the position most favourable to the return 
of its blood, and an emollient cataplasm applied ; or if more agreeable to the pa- 
tient's feelings, an evaporating lotion, or water dressings, may be substituted. The 
local vapour bath, which has found recently so able an advocate in Dr. Macart- 
ney, would seem, from its soothing and relaxing influence, and from leaving the 
part free from all pressure, peculiarly suited to these cases. 

The proposal of Mr. Hunter to effect the obliteration of the vein by means of 
pressure with firmly-applied compresses above the point of inflammation, has not, 
we believe, been generally successful, though it is still occasionally practised in 
France with another view, that of preventing the passage of the purulent matter 
into the general current of the circulation. 

Where there is great sinking, bark, wine, and diffusible stimulants, together 
with beef tea, jelly, and other light nutriment may be requisite, even while the 
local depletory treatment already recommended is being put in practice. 

In plilegmusiu dolens, no less than in pure phlebitis, the early and frequent topi- 
cal abstraction of blood, by the application of leeches in large numbers (20 to 40,) 
over the femoral vein, as it passes from underneath Poupart's ligament and along 
the inside of the thigh, is the leading indication, along with which assiduous fomenta- 
tions are generally advantageously combined, though to some patients cooling ap- 
plications are more soothing. From the known influence of mercurial ointment 
in moderating erysipelatous inflammation, its trial has been recommended also 
in phlebitis, and in the acute cellular inflammation so often connected therewith ; 
and in consequence of the morbid state of sensibility of the cutaneous nerves 
which marks phlegmasia dolens, and the peculiar inflammatory swellings of the 
limbs after fever, Dr. Graves has been led to combine it with one-eighth part of 
the extract of belladonna, applying them on lint over the whole extent of the limb, 
whilst he, at the same time, freely exhibits opium internally (iv to vi grains in the 
twenty-four hours,) or Dover's powder, and endeavours to promote the secretions 
and slightly to affect the system by the Hydrarg. cum Greta given thrice a-day. 

When the disease in the limb has passed into the chronic or indolent state, 
blisters, frictions, and bandaging are to be had recourse to, in order to promote the 
absorption of the remaining swelling. 

* The distention of all the minute cutaneous veins was probably the source of the bluish 
tinge of the skin, in a case of phlegmasia dolens recorded by Dr. Stokes — Author. 
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VARICOSE VEINS. 

Causes, effects, and treatment. 

The irregular knotty enlargement to v/\\\c\\ the veins, especially the more super- 
ficial ones, vi'hich are least supported by external pressure, are liable, may ori- 
ginate in any permanent obstruction in their course, whether from inflammation in 
the vein itself or pressure on its outer surface ; as, for instance, by the gravid 
uterus, a diseased Uver, indurated glands, aneurismal tumours, &c., or, if more 
general over the body, in obstacle to the passage of the blood through the heart or 
lungs, or in universal relaxation of the coats of these vessels. 

The veins arising from a cancerous part, or one in a state of chronic inflamma- 
tion, are usually much dilated, and the appearance so produced forms an impor- 
tant feature in the external physiognomy of such morbid states. Obliteration of 
the deeper-seated veins by inflammation of their parietes, by tumours, malignant 
diseases, &c., give rise to an unnaturally swollen and prominent condition of those 
near the surface, and thus a valuable indication of disease in internal organs, out 
of the reach of immediate examination, is occasionally afforded. — Thus, for in- 
stance, in obliteration of the superior cava, as has been remarked by Reynaud, the 
intercostal and mammary veins are seen dilated and freely anastomizing with 
those from the head ; whilst, if the cava inferior, or vena portae, is obstructed, the 
epigastric and external abdominal veins are greatly enlarged. The vena cava, 
azygos, and other internal veins have occasionally been found in a varicose state. 
A similar condition of the jugulars in the neighbourhood of the clavicles has 
sometimes, on insufficient examination, led to an erroneous suspicion of arterial 
aneurism. 

Varix was supposed by Mr. Hodgson to be connected with rupture of the valves 
of the veins, but this opinion has not been borne out by later anatomical exami- 
nation. (Stanley.) Where, however, the dilatation is already considerable, the 
valves will obviously no longer be capable of fulfilling their natured office of pre- 
venting the retrogade motion of the blood, and the ill consequences of their dis- 
eased state must then necessarily be much augmented. When veirices of the legs 
are very large, the assumption of the erect posture has been known to give rise to 
fainting, in consequence of the sudden withdrawal of so lai-ge a quantity of blood 
from the centre of the circulation and from the brain, as was exemplified in a case 
recorded in Lower's work on the heart 

The enlargement of the caliber of the veins may be accompanied either by 
thickening or thinning of their parietes, or by both states at different points. The 
dilatation may either take place pretty equably throughout a considerable extent 
of their tube, which acquires, moreover, a tortuous outline from the simultaneous 
elongation of the vessel, or else may present here and there sacculated protube- 
rances, or may be divided into loculi by septa crossing their interior : and farther, 
these cells occasionally communicate by numerous small apertures with the sur- 
rounding cellular membrane, a state of things analogous in some degree, as Andral 
has remarked, to the natural structure of the spleen, and which is not unfrequently 
found in haemorrhoidal swellings, though these may also consist in the simple dila- 
tation of one or more veins. 

A spontaneous cure of varicose veins, especially tlie sacculated variety, has oc- 
casionally been effected by the supervention of a slight inflammatory action in 
their walls, the effusion of lymph, tlie coagulation of the contained blood, and the 
consequent obliteration of their caliber. Varicosity of the veins necessarily gives 
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Vise to serious obstacle to the return of blood, and, consequently, to oedematous 
swelling, weight, numbness of the parts from which they arise, to inaptitude for 
active exercise, tendency to chronic inflammation in their coats, and to bursting of 
the vessel at its most prominent part, and hence to serious or even fatal hemor- 
rhage, as well as to very obstinate sores on the extremities. 

Jreatment of varicose veins. The palliative treatment has now almost en- 
tirely superseded the attempt at radically curing the disease by ligature, or cutting 
across, or excising a portion of the vessel, as practised a few years ago at so much 
risk even of life. Where the varicosity exists in the lower extremities, incompara- 
bly Its most frequent seat, the person should avoid walking much, and still more 
standing long at a time ; the limbs, when at rest, being kept in the horizontal 
posture, and the vessels at all times supported by elastic bandages, or laced 
stockings. 

Where a sub-inflammatory state of the vein, or surrounding cellular membrane, 
has been accidentally induced, leeches and evaporating lotions, with aperients, a 
cooling diet, and perfect rest, will commonly aflTord speedy relief Indeed, the im- 
portance of a temperate and rather dry diet, with a view to keeping the quantity 
of the circulating fluid moderate, along with attention to whatever may serve to 
improve the tone of the system generally, and consequently, also, in some degree, 
that of the diseased vessels, and the promotion of a due performance of the excre- 
tory functions, are, in a chronic disorder like this which rarely admits of a perfect 
cure, obviously points of the first importance. 

When sudden haemorrhage occurs, the person must instantly be placed in the 
horizontal posture, and a compress and bandage applied over and below the aper- 
ture, so as to arrest the farther escape of the returning blood. When ulceration 
ensues, the water dressing, or black wash (calomel and lime-water,) covered 
with oiled silk to prevent evaporation, and retained by an evenly applied bandage 
continued from the foot upwards, form the best local applications. Where there 
is much thickening of the coats of the vein the tincture of iodine has been em- 
ployed by Mr. Guthrie with advantage. 

Mr. Mayo is still an advocate for obliteration of the vein, by the formation 
with caustic of a narrow transverse eschar of the integuments across its course, 
by means of which the adhesive inflammation is excited in its coats, and for the 
most part, according to his experience, without any serious accidents. Some 
other practitioners prefer having recourse to the effects of pressure by means of 
any hard substance firmly retained for some days, by tightly drawn adhesive 
plaster, or bandage, along the traject of the vein. We apprehend that the cases 
where either of these proceedings will effect a complete and permanent cure are 
rare, seeing that so many branches are commonly implicated, and that there is 
usually a marked tendency to the recurrence of the disorder. A plan which has 
recently been employed by Mr. Colles with considerable success, and which has 
the advantage of being unattended with danger, is to make permanent but mode- 
rate pressure on the saphena, where it is about to enter the femoral vein, by 
means of a spring compress so applied as to diminish the ordinary flow of blood 
through the superficial veins, and compel the deeper seated ones to a supple- 
mentary action. 

In varix of the scrotum Mr. Wormwald has succeeded in affording relief, by 
drawing the lower portion of the skin through a metal ring, so as to reduce the 
quantity of blood circulating in the part; whilst M. Breschet advocates the more 
hazardous practice of obliterating the varicose veins, whether in the cord or 
scrotum, by the graduated pressure of a screw forceps, which soon produces an 
eschar at the point of application, and adhesive inflammation of the walls of the 
vessel and consequent ohstrnclion of its canal. 

Vol. II.— 79 
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MISCELLANEOUS AFFECTIONS OF THE VEINS. 



Spontaneous perforation and laceration of tlie veins and of their valves. — Obliteration of their 
cavity, — Calcareous deposites. — Phlebolites, — Fatty tumours, — Gaseous effusions. 

The veins, in addition to the lesions already alluded to, are farther liable to 
perforation, with or without previous ulceration, softening, or wasting of their 
coats. The vena cava has been known to be burst or larcerated during violent 
muscular struggles and falls from a height. A similar event is said to have oc- 
curred in the rigors of an ague, and in a delicate female, mentioned by Portal, 
under the action of the cold bath. Large veins are occasionally penetrated from 
without inwards by the spreading of malignant ulcerations from' adjacent parts. 

The valves of the veins likewise are sometimes found lacerated or perforated, 
and when, in this state, they are often entangled in their fragments shreds of 
coagulated blood and of lymph — appearances for the most part indicative of pre- 
vious inflammation of the lining membrane. 

Independent of their obstruction by an inflammatory tumefaction of their coats, 
eflTusion of lymph, and coagulation of the blood within them, the veins are farthei 
exposed to obliteration by the pressure of contiguous aneurisms and other tu- 
mours against their external surface. Their obstruction, however induced, is 
the usual source of partial dropsies, as one of the limbs, abdomen, the side of the 
face, &c., as Bouillaud has ably demonstrated several years since. 

Calcareous depositions are occasionally, though rarely, met with in the walls 
of the veins, and there is reason to believe that a pre-disposition to their forma- 
tion is, sometimes at least, the consequence of previous inflammation. Both 
Morgagni and Baillie had seen them in the vena cava; Beclard in the femoral 
vein, when in contact Avith the corresponding artery, which Avas in an ossified 
state; and Dr. Macartney and Andral in the external saphena. The last-named 
author speaks of instances in which concretions of this kind, formed in the walls 
of the vessel, push the lining membrane before them, and thus project into the 
cavity, attached at length only by a narrow pedicle; and he suggests the possi- 
bility of the phlebolites, or loose pisiform, or oval concretions occasionallv found 
within the veins, varying in size from a grain of millet to a pea, having their 
origin in this manner by the eventual separation of the slight remaining adherence. 
He suggests that they may also occasionally have their source in the coagu- 
lation of the blood and subsequent vital processes carried on within the clot; an 
opinion which has likewise been advocated with his usual ability by Dr. Cars- 
well, as well as by Tiedemann, Otto, and Errhman. A small coagulum first 
forms, and in the centre of it appears a firm nucleus with concentric layers. 
This becomes gradually denser, the red part of the blood being absorbed, and 
calcareous matter deposited in the interior, till all the lamellee have at length 
undergone the ossific change. The most frequent seat of these concretions 
appear to be the veins of the pelvic viscera, and the sub-cutaneous ones of the 
lower extremities. 

Fatty tumours have been met with in the walls of the veins projecting into, 
and nearly obliterating their passage; and Andral speaks of having, in one instance, 
detected hydatids within the pulmonary veins of a man who had died of organic 
disease of the heart, but was not aware of any similar case on record in the human 
subject. In horses, however, and others of the lower animals, the occurrence of 
various species of entozoa within the blood-vessels is bv no means very rare. 
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There is reason to believe that gaseous matters have been secreted in some 
very rare cases into the cavity of the blood-vessels during life, or else that they 
have separated spontaneously from the blood in a morbid state.* The vast ma- 
jority of instances, however, in which such products are discovered on dissection, 
have their source in incipient putrefaction. 

* See Dr. Mollan, in Dublin Hospital Reports, vol. ii. p. 329, and Dr. Reid, in the Transac- 
tions of the King and Queen^s College of Physicians, vol. v. For examples of the secretion of 
air into the cellular membrane and serous sacs, see Valsalva, Ruysch, Frank, Laennec, Andral, 
ReboUe de Gex, and other authorities cited by Dr. Graves, in the twelfth number of the Dub- 
lin Medical Journal, — Author. 
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